1. CONTRACT ID CODE PAGE 1 OF 3
AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT DE-AC07-00ID13729 PAGES

2. AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. | 5. PROJECT NO. (If applicable)
M001 June 26, 2000 NOPR
6. ISSUED BY CODE 7. ADMINISTERED BY (if other than Item 6) CODE
U.S. Department of Energy .
Idaho Operations Office Linda Rae Johnson, Contracting Officer (208) 526-2354

Procurement Services Division
850 Energy Drive, MS 1221
Idaho Falis, ID 83401-1563

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State and Zip Code) 9A. AMENDMENT OF SOLICITATION NO.

Foster Wheeler Environmental Corporation
3200 George Washington Way, Suite G 98.DATED (SEEITEM 11)
Richland, WA 99352

10A. MODIFICATION OF CONTRACT/ORDER NO.

DE-AC07-001D13729

10B. DATED (SEE ITEM 13)
CODE FACILITY CODE May 19, 2000

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

[ The above numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Offers ([ is extended, [J is not extended.

Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation as amended, by one of the following methods:

(a) By completing ltems 8 and 15, and returning copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted; or (c)
By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGMENT TO BE RECEIVED AT
THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If by virtue
of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, provided each telegram or letter makes reference to the
solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (if required)
N/A

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS;
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A. THIS CHANGE ORDER IS ISSUED PURSUANT TO (Specify authority).

THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CONTRACT ORDER NO. IN ITEM 10A.

X | B. THE ABOVE-NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (Such as changes in paying
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D. OTHER (Specify type of modification and authority).

E. IMPORTANT: Contractor X___is not, _is required to sign this document and return [_] copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UCF section headings, including solicitation/contract subject matter where
feasible)

The purpose of this modification is to incorporate administrative changes to the contract.

See continuation page.

Except as provided herein, all terms and conditions of the document referenced in items 9A or 10A, as heretofore changed, remains unchanged and in
full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
LINDA RAE JOHNSON

NO SIGNATURE REQUIRED Contracting Officer

15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED | 16B. UNITED STATES OF AMERICA 16C. DATE SIGNED
. !

BY BY u L%‘ gf 10 [oo

(Signature of person authorized to sign) (Signature of Contractifg\Officer)

A4

NSN 754-01-152-8070 30-105 STANDARD FORM 30 (REV. 10-83)
PREVIOUS EDITION UNUSABLE Prescribed by GSA

FAR (48 CFR) 53.24



Contract No. DE-AC07-001D13729
Modification No. M0O1
Page 20of 3

This modification makes the following changes to the contract.
1. Block 2 of the SF 33 is changed as follows:
FROM: DE-AC07-99ID13729 TO: DE-AC07-00ID13729

2. Section C Attachment C-A-F change title page as follows:

FROM: Repository Criteria TO: SECTION C
REPOSITORY CRITERIA
3. Section G, page G-2 item G.4 is changed as follows:
U.S. Department of Energy Telephone: 208-526-2354
Idaho Operations Office Fax: 208-526-5548
Procurement Services Division E-mail:

johnsolr@id.doe_gov
ATTN: Linda Rae Johnson :

850 Energy Drive, MS 1221
Idaho Falls, ID 83401-1563

4. Section G, page G-3 item G.6 second address change the ATTN: line as follows:

FROM: ATTN: (Provided by Separate Letter)
TO: Linda Rae Johnson

[3,]

. Section G, page G-4 item G.6 change COR information as follows:

FROM: ATTN: (Provided by Separate Letter)
TO: ATTN: Francis G. Schwartz

FROM: 850 Energy Drive, MS (Provided by Separate Letter)
TO: 850 Energy Drive, MS 1117

6. Section H., page H-7 delete clause H-17 in its entirety.

~J

. Make the following changes to Section J, Attachments, Table of Contents:

FROM: TO:

J-A Davis Bacon Wage Rate 1998

J-B Service Contract Wage Rates 1998

J-C Site Service Information

J-J Applicable DOE Directives

J-K Deliverables

J-O Small Business, Small Disadvantaged,
And Women Owned Business
Subcontracting Plan

J-A Davis Bacon Wage Rate

J-B Service Contract Wage Rates

J-C Site Services Information

J-J Applicable DOE Directives and Documents

J-K Submittal & Deliverables Section

J-O Smalt Business, Small Disadvantaged
and Women Owned Business
Subcontracting Plan

8. Section J-D incorporate the DOE-ID A/E STANDARDS (294 pages) (through revision 25) and
delete the web site http://www.inel.gov/resources/aem/aesthome.htm!.




Contract No. DE-AM07-99ID 13675
Modification No. M001
Page 3 of 3

9. Section J Attachment J-E page 2 change item A. as follows:

FROM: ATTN: Brad G. Bauer, Contracting Officer
TO: ATTN: Linda Rae Johnson, Contracting Officer

10. Section J Attachment J-F add the following:

ISF Idaho Spent Fuel Project
ISF Idaho Spent Fuel Facility
ISFSI Total Facility

Receipt Area (formerly Dry Transfer Facility Cask Receipt)
Transfer Area (formerly Dry Transfer Facility)
Storage Area (formerly ISFSI)

11. Section J, Attachment J-H, incorporate DOE/ID 10381, "ldaho National Engineering
and Environmental Laboratory, Reusable Property, Recyclable Materials, and Waste Acceptance
Criteria", Revision 9, effective March 30, 1999 in its entirety. Delete in their entirety the four
paragraphs from Attachment J-H

12. Section J, Attachment J-K change item 4 Fuel movement plan as follows:

SUBMITTAL & DELIVERABLES SCHEDULE
FROM: No later than 3 months from effective date of Contract award
TO: One year prior to planned start of operations

13. Section J, Attachment J-M delete the web sites and in their place incorporate the 87 pages of
information found at:
http:/www.id..doe.gov/doeid/m&o/PDF/OCAWA/AppendixC.pdf
http:/www.id..doe.gov/doeid/m&o/PDF/OCAWA/Appendixb.pdf
http:/www.id..doe.gov/doeid/m&o/PDF/OCAWA/ssappena.pdf
hitp:/www.id..doe.gov/doeid/m&o/PDF/OCAWA/Agreement. PDF
hitp:/www.id..doe.gov/doeid/m&o/PDF/OCAWA/Site%20ConstructionAg.PDF

14. All other terms and conditions remain unchanged.

(End of Continuation Page)
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DOE-ID ARCHITECTURAL TITLE: FORWARD
ENGINEERING STANDARDS DATE: August 1998

FOREWORD

Organization of the Standard

This standard is separated into divisions consistent with CSIMASTERFORMAT organization.
All possible section numbers are not included. For this reason section numbering is not
necessarily sequential.

Page numbering for each section is located in the upper right hand corner of the page. Each

section begins with page 1. The number of pages in the section is also called out making it easy
to determine if pages are missing from the section.

Every section is titled, numbered and dated for easy reference. The date in the section header
should match the issue date in the Table of Contents.

Each major heading is numbered, titled in upper case letters and bolded.

"0110-1. APPLICABLE CODES AND STANDARDS" is an example of a major heading.
Each paragraph beneath a major heading is numbered for easy reference. Minor headings are
numbered, titled in lower case letters, bolded and underlined. "2.2 Rest Room Facilities" is an
example of a minor heading. Paragraphs beneath and relating to the minor heading are identified
by a lower case letter in parenthesis (ie. (a), (b), etc.).

Revision Methodology

See Section 0050 for requirements for revisiqns to this standard.

Standard Custodian

The custodian of the DOE-ID Architectural Engineering Standards is the AE Stand;uds Committee
Chairman. The current chairman is Scott Jensen. He can be reached at (208) 526-0544 or email

saj5@inel.gov.. :

Contact LMITCO Document Control, MS 3640, (208) 526-1201, email stu@inel.gov regarding changes or
problems with the distribution of this manual.



AASHTO
ACGIH
ACI

ADS

AES
AFC

AGMA

AISC
ALARA

. ANS

ANSI
API

ASCE
ASHRAE
ASME
ASTM
AWS
AWWA
B&PVC
BUR
C&AO
CAD

CcC
CCTV
CDR

CE
CERCLA
CERL
CFA
CFR

CG

M

CPM
CPU
CRT
CscCC
CsI
DAR
DBA

January 1997
ACRONYMS

American Association of State Highway & Transportation Officials
American Conference of Governmental Industrial Hygienists
American Concrete Institute '
Activated Denial System

Architect Engineer

DOQE-ID Architectural Engineering Standards

Approved for Construction

Air Force Manual

American Gear Manufacturers Association

Authority Having Jurisdiction

American Industrial Hygienists Association

American Institute of Steel Construction

As low as reasonably achievable -

American Nuclear Society

American National Standards Institute

American Petroleum Institute ~

Asphalt Roofing Manufactures Assoc1atxon

American Society of Civil Engineers

American Society of Heating, Refrigerating and Air Conditioning Engineers
American Society of Mechanical Engineers

American Society for Testing and Materials

American Welding Society

American Waterworks Association

Boiler and Pressure Vessel Code

Built-Up Roofing

Communications and Alarms Organization

Computer-aided drafting

Construction Component

Closed-Circuit Television

- Conceptual Design Requirement

Conditioning Engineer -

Comprehensive Environmental Response Compensation & Liability Act
Corps of Engineers Construction Engineering Research Lab
Central Facilities Area

Code of Federal Regulations

Centers of Gravity

Construction Interface Document

Construction Manager

Crane Manufacturers Association of America

Critical Path Method

Central Processing Unit

Cathode Ray Tube

Central Security Control Center

Construction Specifications Institute

Document Action Request

Design Basis Accident




DC
DD
DBE
DBT
DOE
DOE-ID
DOP
EA
ECM
EDMS
EIS
EMCS
EMT
EPDM
ERDA
FAA
‘FHA

FPE
GFE
GFCI
GPP
HEPA
HVAC
ICBO
ICEA
ICPP
IEEE
IES
IGES
MC

ISA

LCC
LMITCO
LPG
MBMA
MCFL
MIL SPEC
MPFL
NACE

' NAVFAC
NBS
NDE
NEC
NEMA
NEPA

January 1997

Document Control

Degree-day

Design Basis Earthquake

Design Basis Tornado

Department of Energy

Department of Energy - Field Office Idaho
Detailed Operating Procedure
Environmental Assessment

Engineering Configuration Management
Microfilm System

Environmental Impact Statement
Energy Monitoring and Control System
Electric metallic tubing

- Ethylene propylene diene monomer

U.S. Energy Research & Development Administration (now DOE)
Federal Aviation Administration

Fire Hazards Analysis

Factory Mutual

Fire Protection Engineer
Government-furnished equipment
Ground-fault circuit-interrupters

General Plant Project '

High Efficiency Particulate Atmosphere
Heating, Ventilation, & Air Conditioning
International Conference of Building Officials
Insulated Cable Engineers Association

" Idaho Chemical Processing Plant

Institute of Electronics Engineers
Iluminating Engineering Society

Initial Graphics Exchange Specification
Intermediate metal conduit

Idaho National Engineering Laboratory
Industrial Risk Insurers

" Instrument Society of America

Industrial Ventilation Manual of Recommended Practxce
Life cycle cost

Lockheed Martin Idaho Technologies Company
Liquified Petroleum Gas

Metal Builders Manufacturer's Association
Maximum Credible Fire Loss

Military Specification

Maximum Possible Fire Loss

National Association of Corrosion Engineers
Naval Facilities

National Bureau of Standards

Nondestructive examination

National Electric Code

National Electrical Manufacturers Association
National Environmental Policy Act
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NESC National Energy Software Center

NFPA National Fire Protection Association

NICET National Institute for Certification of Engineering Technologies
NRCA National Roof Contractors Association

NRP Nonrising hinge pins

NSF National Sanitation Foundation

NTIA National Telecommunications and Information Admmstratlon
oC Operating Contractor

OSHA Occupational Safety and Health Admlmstratlon

PBF Power Burst Facility -

P&ID Piping and Instrument Drawings

P.C. Performance Category

PCB Polychlorinated Biphenyl

PERT Program Evaluation Review Technique

PIV Post Indicator Valve

PIVA Post Indicator Valve Assembly

PM Project Manager

PPS Plant Protective Systems

PVC Polyvinyl chloride

QA Quality Assurance

QAP Quality Assurance Plan

QPP Quality Program Plan

RCG Radioactivity Concentration Guide

RCRA Resource Conservation Recovery Act

RWMC Radioactive Waste Management Complex

REA Rural Electrification Administration :
RG. Regulatory Guide |
SACS Security Alarm Control System

SAR Safety Analysis Report

SDI Steel Door Institute or Steel Deck Institute |
SFA Single Failure Analysis

SFPE Society of Fire Protection Engineers |
SIRS ' Software Information Research Sharing

SIt Steel Joists Institute

SMACNA Sheet Metal & Air Conditioning Contractors National Association
SNM. Society for Nuclear Medicine

SNM Special Nuclear Material

SO Systems Operations

SPRI Single Ply Roofing Institute

TAN Test Area North

TIMA Thermal Insulation Manufacturers Association

TLV A Threshold Limit Valve

TRA Test Reactor Area

UBC Uniform Building Code

UL Underwriters' Laboratories

USNRC U.S. Nuclear Regulatory Commission

uv Ultraviolet

VMF Vehicle Monitoring System

ZPA Zero Period Acceleration
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DOE-ID ARCHITECTURAL TITLE: FORWARD
ENGINEERING STANDARDS DATE: August 1998

FOREWORD

Organization of the Standard

This standard is separated into divisions consistent with CSI MASTERFORMAT organization.
All possible section numbers are not included. For this reason section numbering is not
necessarily sequential.

Page numbering for each section is located in the upper right hand corner of the page. Each
section begins with page 1. The number of pages in the section is also called out making it easy
to determine if pages are missing from the section.

Every section is titled, numbered and dated for easy reference. The date in the section header
should match the issue date in the Table of Contents.

Each major heading is numbered, titled in upper case letters and bolded.

"0110-1. APPLICABLE CODES AND STANDARDS" is an example of a major heading.
Each paragraph beneath a major heading is numbered for easy reference. Minor headings are
numbered, titled in lower case letters, bolded and underlined. "2.2 Rest Room Facilities" is an
example of a minor heading. Paragraphs beneath and relating to the minor heading are identified
by a lower case letter in parenthesis (ie. (a), (b), etc.). '

Revision Methodology
See Section 0050 for requirements for revisions to this standard.
Standard Custodian

The custodian of the DOE-ID Architectural Engineering Standards is the AE Standards Committee
Chairman. The current chairman is Scott Jensen. He can be reached at (208) 526-0544 or email
saj5 @inel.gov..

Contact LMITCO Document Control, MS 3640, (208) 526-1201, email stu@inel.gov regarding changes or
problems with the distribution of this manual. :
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ACRONYMS
AASHTO American Association of State Highway & Transportation Officials
ACGIH American Conference of Governmental Industrial Hygienists
ACI American Concrete Institute
ADS Activated Denial System
AE Architect Engineer
AES DOE-ID Architectural Engineering Standards
AFC Approved for Construction
AFM Air Force Manual
AGMA American Gear Manufacturers Association
AHJ Authority Having Jurisdiction
ATHA American Industrial Hygienists Association
AISC American Institute of Steel Construction
ALARA As low as reasonably achievable
ANS American Nuclear Society
ANSI American National Standards Institute
API American Petroleum Institute
ARMA Asphalt Roofing Manufactures Association
ASCE American Society of Civil Engineers
ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society
AWWA American Waterworks Association
B&PVC Boiler and Pressure Vessel Code
BUR Built-Up Roofing
C&AO Communications and Alarms Organization
CAD Computer-aided drafting
CcC Construction Component
CCTV Closed-Circuit Television
CDR Conceptual Design Requirement
CE Conditioning Engineer
CERCLA Comprehensive Environmental Response Compensation & Liability Act
CERL . Corps of Engineers Construction Engineering Research Lab
CFA Central Facilities Area
CFR Code of Federal Regulations
CG Centers of Gravity
CID Construction Interface Document
M Construction Manager
CMAA Crane Manufacturers Association of America
CPM - Critical Path Method
CPU Central Processing Unit
CRT Cathode Ray Tube
CSCC Central Security Control Center
CsI } Construction Specifications Institute
DAR Document Action Request

DBA Design Basis Accident



DC
DD
DBE
DBT -
DOE
DOE-ID
DOP
EA
ECM
EDMS
EIS
EMCS
EMT
EPDM
ERDA
FAA

M
FPE
GFE
GFCI
GPP
HEPA
HVAC
ICBO
ICEA
ICPP
IEEE
IES
IGES
MC
INEL

ISA

LCC
LMITCO
LPG
MBMA
MCFL
MIL SPEC
MPFL
NACE
NAVFAC
NBS
NDE
NEC
NEMA
NEPA
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Document Control

Degree-day

Design Basis Earthquake

Design Basis Tornado

Department of Energy

Department of Energy - Field Office Idaho
Detailed Operating Procedure
Environmental Assessment

Engineering Configuration Management
Microfilm System

Environmental Impact Statement

Energy Monitoring and Control System
Electric metallic tubing

Ethylene propylene diene monomer

U.S. Energy Research & Development Administration (now DOE)
Federal Aviation Administration

Fire Hazards Analysis

Factory Mutual
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DOE-ID ARCHITECTURAL TITLE: GENERAL

ENGINEERING STANDARDS DATE: August 1998 SECTION: 0010
0010-1. CODES AND STANDARDS
1.1  Applicable Codes and Standards

0010-2.

1.2

Not applicable for this section. See AES 0100-1 for a discussion of the method
of addressing applicable codes and standards in each Section of this document.

Reference Codes and Standards

DOE 430.1, Directive on Life Cycle Asset Management

PURPOSE OF THE DOE-ID ARCHITECTURAL ENGINEERING
STANDARDS '

2.1

22

2.3

24

These AE Standards identify the appropriate local, state, regional and national
codes to which physical assets shall be designed and constructed as required
by DOE 430.1. General design criteria for all DOE facilities are provided in
the national codes and standards referenced herein or in project specific design
criteria. This AE Standard is provided as a clarification to the national codes
and standards and contains more detailed design criteria specific to DOE-ID
facilities. The clarifications may include regulatory interpretations, rulings or
allowances. These Standards provide owners direction on code allowed
options. They occasionally restrict options where environmental, safety,
health or life cycle cost considerations apply.

The AE Standards provide technical direction and requirements to designers
for construction or modification of facilities at the INEEL and other locations
under the direction of DOE-ID. Design work may be performed internally by
the Operating Contractor (OC) or externally through an outside AE contract.
The contract may be administered by the OC or directly by DOE.

These AE Standards, supplemented by project specific requirements, establish
and document owner responsible decisions for some basic considerations such
as cost versus value or benefit, level of acceptable risk, required maintenance
and quality of work. They provide for application of consistent design criteria
for standard features at DOE-ID facilities. | '

The AE Standards capture natural phenomena design criteria as approved by
the DOE-ID Natural Phenomena Committee. They provide local site
information such as temperature, frost depth, and design basis storms.
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0010-3.

2.5

2.6

The AE Standards capture lessons learned from design and construction of
past projects or incidents.

The AE Standards identify criteria that may apply to specific types of DOE
facilities that are not fully addressed in the national codes and standards.
Nuclear facilities are an example of this.

SCOPE AND APPLICATION

3.1

3.2

These criteria apply to any building acquisition, new facility, facility addition
and alteration, and leased facility. This includes on-site constructed buildings,
pre-engineered buildings, and plant-fabricated modular buildings. See
Appendix K for criteria for relocatable structures and temporary facilities. For
existing facilities, original design criteria apply to the structure in general;
however, additions or modifications shall comply with this standard and the
associated latest editions of the references herein.

All new construction and modifications at the INEEL must comply with the

applicable DOE Orders, including DOE-ID supplements, and with the

applicable national consensus codes and standards. Codes and standards listed
as “Applicable” in each section shall apply unless otherwise indicated by a
specific reference herein or in the project Design Criteria. Regulations, codes
and standards may be included by listing a Section of the AES which lists or
references them. Codes and standards listed as “Referenced” shall apply to
the extent designated in the section. Leased facilities must also comply with
local codes and requirements of the local authority having jurisdiction.
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33 Codes and Standards cited in this manual shall be the latest revision at the

time of bid for construction, unless otherwise specified in the project design
criteria.

34 The criteria in this manual are generally based on national codes and
standards. For nuclear facilities, the criteria are based on more stringent
standards. In some cases, where codes and standards allow alternatives, a
specific alternative is identified herein based on past experience at the INEEL.

Lessons learned and regulatory interpretations are also included when
appropriate.

0010-4. GENERAL VS. NUCLEAR FACILITY REQUIREMENTS

4.1 While some criteria applying to nuclear facilities are included within this
standard, the specific requirements for nuclear or hazardous facilities will be
addressed in the specific project design criteria. Nuclear facilities are defined
as those whose operations involve fissionable or radioactive materials in such

a form and quantity that a significant potential health hazard exists to the
employees or the general public.

4.2 As part of the design process, the AE should identify any potential nuclear or
other hazard that may occur during construction or operation of the facility
being designed that has not been addressed in the project design criteria.

These potential hazards shall be brought to the attention of DOE-ID and the
OC for resolution

0010-5. CONFLICTS AND WAIVERS

5.1 Conflicts If a conflict that significantly impacts project cost, safety, or quality
is identified between any of the referenced standards or codes, the project
design criteria, or this document, the AE shall bring it to the attention of DOE-
ID and the OC for resolution. Generally, where a minor conflict occurs

between the AE Standards and the referenced codes and standards, the AE
Standards shall govern.

5.2  Waivers The AE shall also identify any seemingly restrictive design criteria
which significantly increase the project cost but do not produce significant
benefits or when there is strong justification for not meeting a requirement
specified herein. These items shall also be brought to the attention of DOE-ID
and the OC. Where conditions warrant, a waiver from requirements may be
granted by the DOE-ID representative on the AE Standards Committee, who
will coordinate the waiver internally with DOE-ID. A form, to be used in
applying for a waiver, is Form L-0431.27# and can be obtained from the OC.
A copy of the form is included in Appendix A.
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53

Waivers to Appendix M Waivers to the requirements of Appendix M may be

approved by appropriate facility representatives. See the Preface of Appendix
M for more information.

0010-6. AVAILABLE SERVICES

6.1

6.2

Weather Data Extensive information on weather, including data on rainfall,
wind patterns, and temperature, is available from DOE-ID upon request.
DOE-ID-12118, Climatography of the Idaho National Engineering Laboratory,
second edition Dec. 1989 contains detailed information. The U.S. National

Oceanic and Atmospheric Administration maintains a data-gathering station at
the INEEL.

Environmental Data The environmental criteria (snow load, etc.) contained
herein are for the INEEL. Environmental criteria for other geographical
locations will be provided in the specific design criteria for each project.
Significant and extensive environmental data are available in areas such as
geology, hydrology, seismology, soils, topography, sociology, demographics,
meteorology, and climatology. These data are typically used in the preparation
of Environmental Impact Statements or Environmental Assessments and have
often been developed in accordance with the NEPA guidelines. This type of
data is available to the AE and should be considered prior to extensive
development of new information. Documents which contain this type of
information include the following:

o EG&G-NPR-6688, Idaho National Engineering Laboratory Environmental
Characterization Report (three Volumes, September 1984)

e DOE/ID 10401, Site Facilities and Infrastructure’

e DOE/D 10514, Comprehensive Facility and Land Use Plan
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0020-1. CODES AND STANDARDS

0020-2.

0020-3.

¢

See AES 0100-1 for applicable codes and standards.

PURPOSE AND SCOPE

2.1

2.2

23

2.4

2.5

2.6

2.7

The AE shall provide design services, reports, and records in accordance with the negotiated
contract Scope of Work. A Scope of Work will be prepared by the OC for each project.
Items that are usually considered in the Scope of Work are outlined in this section. A generic

AE Scope of Work suitable for small-to medium-sized jobs is included in Appendix B for
use and/or reference.

Design objectives shall be: (a) achieving minimum construction costs consistent with
programmatic, environmental, security, safety requirements, and accessibility by the
disabled; (b) achieving technical adequacy; (c) achieving optimum economy in operation and
maintenance; (d) assuring that appropriate consideration is given to the expected period of
use, sound construction practices, quality assurance requirements, energy conservation
requirements, and the appearance of completed facilities; and (e) trade-off studies, an
essential part of the design effort required to achieve these objectives.

When a Quality Assurance Plan (QAP) is required as part of the contract, the AE shall
submit for approval a QAP setting forth his quality assurance program, including design

procedures, checking procedures, design control, document control, and design verification
to be used during the contract services.

The following are general requirements and work to be performed as part of the AE design
services. Specific work to be performed and reports and records to be compiled shall be
determined and specified in the design subcontract Scope of Work.

The AE will also be provided with specific design criteria for each project.

The AE shall be responsible for ensuring that the design meets applicable government
regulations, the requirements set forth in this document, and the specific project design

criteria. The AE shall also use design methods which provide cost-effective facilities, based

on life cycle costing, without compromising personnel and property safety.

This standard is written to assist the AE in developing specific designs for a particular
project. Preliminary safety and environmental assessments will be performed during the
development of the project design criteria to help ensure that the requirements are adequate
to produce a design which conforms to the applicable environmental, safety, and health
protection standards. More detailed safety and environmental analyses will be required on
some projects during the design cycle.

CONCEPTUAL DESIGN

3.1

Conceptual designs shall be performed in accordance with conceptual design criteria and/or
Scope of Work that are provided to the AE for the specific project. Conceptual designs are:
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3.2

(a) to develop project scope, (b) to develop cost estimates, (c) develop alternatives and (e) to
develop resource schedules.

The AE Scope of Work may require the AE to:

(a)

(b)

(c)
(d)
(e)

0

(9)
(h)

)

(k)

®

Establish general and specific criteria, design parameters, applicable codes and
standards, and quality requirements, including quality levels of major items as directed.

Establish space allocations for various functions including space for
accessibility\egress for the disabled.

Establish piping, mechanical, and HVAC flow diagrams and general layout drawings.

Establish electrical one-line diagrams.

Establish types of construction, significant features and components, and building and
facility utility services.

Establish security, environmental protection, decontamination, safety, and pollution
prevention/waste minimization requirements.

Establish project cost estimates, schedules, and methods of accomplishment.

Identify specialty or long-lead procurement items that may need to be listed as -
government-furnished items.

Conduct soils investigation, geotechnical, etc., to support footing design, response
spectra, etc. (If this work is more appropriate as part of a later design effort, it should
be so stated in the Conceptual Design Report.)

Scope environmental and safety issues including permit requirements and required
information to support NEPA and other regulations as appropriate. Include schedules
and data required to support schedules.

A site review should be included as part of the conceptual effort to verify conditions
including accuracy of as-builts, potential contamination, and operational
interfaces/interferences

Identify quality related items requiring special control.

0020-4. PRELIMINARY DESIGN (TITLE I) WORK

4.1

The preliminary stage of project design uses the Conceptual Design and Scope of Work, as
the baseline from which preliminary design is performed. The AE Scope of Work may
require the AE to:

(a)

Prepare time schedules for the performance of preliminary design, drawings, and
specifications. Critical logic ties shall be identified for at least the design critical path.
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0020-5.

(b)

(c)
(d)

(e)

)

(@)

(h)

®

)

(k)

U]

Conduct or arrange for and supervise all necessary topographical and other field
surveys, the preparation of maps, and necessary test borings and other subsurface
investigations. Much of this information is available from the OC. The AE shall
contact the OC prior to undertaking work of this nature for current information.

Consult and collaborate with the OC to determine the detailed design requirements.

Conduct preliminary studies and value engineering evaluations to determine, both
operationally and economically, the best approach for the design. These various studies
and value engineering recommendations shall be submitted for review and approval,
from which a design option will be selected for continued work.

Conduct onsite field determinations and measurements to determine site and as-built
conditions for work requiring possible tie-ins. All appropriate existing underground

lines shall be shown on the drawings prepared by the AE. Location of underground
utilities will be provided by the OC.

Prepare sufficient drawings to indicate location, size, general interior arrangements,
foundation layout, type (electrical, process, and utility systems), flow diagrams
(single-line drawings for some parts are acceptable), etc. General or detailed

specifications, basis used in design (design data sheets), and results of studies shall be
included.

Prepare an initial draft of progress schedules for definitive engineering drawings and
specifications. This should be accomplished prior to completion of preliminary design.

Prepare estimate of cost for definitive detailed design, including drawings and
specifications. This should be accomplished prior to completion of preliminary design

Prepare a list of long-lead procurement items with estimated delivery period as soon
as information is available, but prior to completion of preliminary design services.
Identify items that need to be listed as GFE so that project need dates can be met.
Submit the long-lead item and GFE lists for approval. Prepare detailed technical
documents for procurement of those items. ‘

Prepare a time schedule for construction work if required by the Scope of Work. Bar
graphs shall be used unless a network is specifically required. '

necessary design and progress reports. Specific requirements must be included
in the "Deliverables" section of the Scope of Work.

Prepare estimates of cost for construction, with detailed backup information, in
accordance with the INEL Cost Estimating Guide, when specifically required by the
project documents.

DEFINITIVE DESIGN (TITLE If) WORK
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5.1

5.2

Definitive design is based upon the preliminary design, scope of work and the project design
criteria. It is the final detail design of the construction project. The drawings and
specifications shall be in sufficient detail that the work intended can be performed by a
Construction Subcontractor. Prior to issue of final drawings and specifications, the AE shall
make onsite reviews to eliminate errors and omissions.

The AE Scope of Work may require the AE to:

(a)
(b)

(c)

(d)
(e)

0

(9)
(h)
()

@

(k)

Review and incorporate preliminary design review comments.

Maintain up-to-date information on engineering drawing and specification progress
schedules.

Furnish approved technical documents for GFE. Maintain up-to-date information for
long-lead procurement items.

Furnish approved drawings and specifications for construction.

Prepare estimates of the cost for construction, with detailed backup information, in
accordance with the INEL Cost Estimating Guide. The AE shall continue to furnish
revised cost estimates until completion of definitive design. Since the size, complexity,
length of time required for design, etc., vary appreciably for different jobs, the
requirement and timing for interim cost estimates will be determined at the time of
negotiations. The revised estimate shall reflect any additional design changes or cost

_ data which have become available during the period. An itemized list of major changes

with reasons shall accompany each estimate.

Prepare a time schedule for construction. This schedule shall be broken down into
major items of work using bar graph marking to show estimated construction periods.
Delivery of GFE shall also be shown. The cover sheet shall list items of critical
delivery time with the AE's estimate of delivery time. The schedule shall be submitted
with completed drawings and specifications. Bar graphs shall be used unless a network

is specifically required.
Prepare and submit Design Files.
Prepare necessary design and progress reports (as required by the Design Contract).

Prepare vendor data submittal requirements and a list of GFE (Schedule X) on forms
provided.

Prepare and assemble lists of all numbered items: equipment, valves, instruments,
pipelines, etc.

For designs involving nuclear, the process, critical components, and the P&IDs should
be put under some form of configuration control.
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5.3

()  The specifications or contract documents should include critical inspection (Title III)
issues including any hold points.

(m) Prepare or require Operating and Maintenance Manuals. The completed manuals are

required as soon as all information to be included is available, but prior to completion
of construction.

Component/System Verification Component and system verification for process
facilities will be identified by the OC or DOE-ID in the project design criteria. The AE, if
requested, shall prepare separate test procedures describing the criteria to be performed for
testing and checkout and identify all tests to be completed by the Construction Subcontractor.
Construction component tests will normally be performed by the Construction Subcontractor
under the surveillance of the Contractor's Representative. The AE shall clearly identify in
the specifications all testing to be performed by the Construction Subcontractor. If

requested, the AE shall define the system operations tests necessary to verify compliance
with approved drawings and specifications.

0020-6. AE FIELD SUPPORT (TITLE Il FOLLOW-ON)

6.1

6.2

In some cases, the AE may be assigned engineering work during the construction and startup
phases of the project. The AE Scope of Work may require the AE to:

(a) Assist in analyzing and evaluating proposals and bids for materials, equipment, and
services required for construction.

(b) Check, evaluate, and review shop drawings, equipment, materials, etc., as submitted
by the Construction Subcontractor to ensure conformity with the approved design,
working drawings and specifications. Revisions to approved drawings and specifica-
tions shall not be made by comments on vendor submittals.

(c) Prepare and furnish estimates of cost for approved design changes or discrepancies
after award of the construction subcontract.

(d) For lump-sum construction subcontracts, prepare and furnish revised drawings and
specifications and correct design errors, omissions, discrepancies, construction changes,

etc., discovered after award of the construction subcontract.

(e) Consult with and advise the OC on any questions which may arise during construction
- of the project.

If the AE is given inspection and as-building responsibility, AE Scope of Work should
require the AE to:

(a) Perform field inspection services.
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0020-7.

0020-8.

(b) Prepare "red-line" as-built drawings.

(c) Prepare final as-built drawings showing project configuration as constructed.

DESIGN FILES

1.1

As part of the engineering work, the AE shall prepare a design file which shall include all
design data, studies, and computations prepared or incorporated into the design of the
project. Data and calculations generated throughout the design of the project must be
adequate, complete, correct, and comprehensive so that the information may be compiled in
a satisfactory design file (end product). The designer’s reasoning and the steps carried out
in his calculations shall be auditable and easily followed. All material incorporated into the
file shall be representative of the basis for the final design as well as the final design.
Information secured from other sources and used in the calculations generated should be

stated or properly referenced as to the source. Specific additional requirements may be
included in the Scope of Work.

SYSTEM OPERATING MANUALS AND FLOW SHEETS

8.1

8.2

8.3

The AE shall prepare operating manuals, including system flow sheets, only for those
systems requested. Flow sheets incorporated into the manual may be reduced copies of the
original design drawings if the reduction is easily readable and understandable. New,
simplified flow sheets will be required if the above conditions cannot be met. The operating
manuals shall include comprehensive descriptions covering the required systems.
Vendor-designed equipment (demineralizers, diesel generators, etc.) may require reproduc-
tion and reduction of the vendor’s key flow sheet to complete the description of a system.

The operating manual shall state the principles and means of operation and care of equipment
and structures and shall include ratings and capacities of equipment, limitations, precautions
to be observed, and adjustments and settings, particularly of protective devices. The
operating manual shall show the functional interrelationship of the pieces of equipment in
a system. All equipment, pipelines, valves, instruments, and vessels shall be identified by
numbers established on drawings. The manual must contain descriptions of operating
sequences in order to portray the designer's intended use of the systems or facilities, with
particular emphasis on procedures for startup, operation under both-normal and abnormal
conditions, and shutdown. By reference thereto, the operating manual shall take advantage
of detailed descriptions of items of equipment contained in manufacturers' instructions which
will be available to operating personnel. Each key vendor equipment item shall be

cross-referenced to its plant equipment number, vendor's name, purchase order number, and
specification number.

These manuals are not intended as final, step-by-step plant operating procedures.
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0030-1.

0030-2.

CODES AND STANDARDS

1.1

Referenced Codes and Standards

¢ ANSIYI14.1, Drawing Sheet Size and Format

FORMAT

2.1

22

23

Materials

(a) CAD generated drawings shall be prepared on bond, high quality vellum or
mylar.

(b) Drawing prints shall be black or blue line on white paper of good print quality
and durability.

Size and Format Drawing size and format shall conform to ANSI'Y14.1. See
the sample drawing in Appendix C.

(a) All drawings for construction subcontracts, except piping isometric drawings
and instrument loop diagrams, shall be on standard 22 x 34 in. (D size) sheets
unless approval for a different standard size is obtained from the OC. Sheet
sizes for piping isometric drawings and instrument loop diagrams shall be as
directed in the Scope of Work or the contract documents. Standard sheet
sizes are: :

A size, 8-1/2 x 11 in.

B size, 11 x 17 in.

C size, 17 x 22 in.

D size, 22 x 34 in.

E size, 34 x 44 in.

F size, 28 x 40 in.

(b) All drawings for a given construction project, except as noted above, shall be

of the same size. (11x 17 in. copies may be used for review and bidding with
OC approval.)

(¢) Use of multi-sheet drawings will require specific approval.

(d) The AE shall provide locating coordinates in the drawing margin. - See
Appendix C. ‘

(¢) The revision block shall be located against the right margin of the drawing.
Title Blocks

(a) Title blocks shall be similar to the sample contained in Figure 0030-1 and
must contain the same salient information.

(b) Approval and revision blocks shall include space for OC approvals.
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0030-3.

PREPARATION

i1

3.2

33

General Requirements Construction drawings shall consist of a complete set of
individual drawings which graphically describe the required construction work
for a given project. For modifications to existing facilities, the AE may be
required to show the new construction using existing as-built drawings or
half-tones of the existing facilities. '

The AE shall use the standard drawings and details listed in Appendix D in the
development of drawings, except when otherwise directed. These standard
drawings are available from the OC. Where possible, drawings should be
developed and grouped to support anticipated bid packages. Unless they are part
of a design-build package, the construction drawings, in conjunction with the
specifications, shall be of sufficient detail that no further design engineering is
required by the CS, yet not so detailed as to be overly restrictive or to eliminate
planning functions normally performed by the CS, such as material takeoff, job
layout, shop detailing, etc. Examples of the detail information generally required
on drawings are:

(a) Location and details for concrete embedments, blockouts, and penetrations.
(b) Location and details for absorbers and HEPA filters.

() Location of piping, including details for piping support, expansion, etc.

(d) Location and details for building vents and drains.

(e) Location and installation details for all mechanical and electrical equipment,
including identification of all equipment in conformance with the existing
plant identification systems as provided in the design criteria.

(f) Details for demolition of existing equipment (when applicable).

(g) Location of electrical outlets, junction boxes, conduit stub-ups,
communication conduits, alarms, etc.

(h) Complete wiring diagrams for controls and instrument connections.

(i) Complete P&IDs and one line electrical drawings. All ICPP piping and
instrument symbology shall adhere to the appropriate drawing listed in
Appendix D.

() Piping spool 61‘ isometric drawings. These may be supplied by either the AE
or the CS as per the specification requirements.

(k) Loop diagrams. These may be supplied by either the AE or the CS as per the
specification requirements and shall be drawn according to ISA S5.1.

() Clear identification of interface point/changes in construction materials
(e.g., carbon steel to stainless steel).

In general, simplified drafting practices shall be used in the preparation of
drawings. Artistic flourishes, complex projections, unnecessary frills, and
excessive clutter shall be avoided. Drawing methods and standard symbols shall
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34

3‘5

3.6

3.7

conform to nationally recognized standards. Lettering on D, E, and F size
drawings shall be 1/8 in. minimum to allow for legibility after mlcroﬁlmmg

Drawing Title

(a) The primary title of drawings in a given project shall be derived from the
official project title. The secondary title shall identify the specific drawing
subject (e.g., foundations, piping details, electrical plan). The complete title
should not exceed 60 characters.

(b) Each drawing for a given project shall identify the operating area where the
work is to be performed, e.g., CFA, ICPP, TAN.

(c) Each drawing shall identify the building, structure or equipment that is
described on the drawing, as applicable. The operating area and other
identifying designations shall be the first line of the drawing title space.

Drawing Number

(a) Each drawing shall be identified by a six-digit number. The AE drawing title
block shall provide space for the drawing number (see Figure 0030-1). The
AE will be given a block of drawing numbers from the DOE-ID OC and shall

place the drawing number on the drawings prior to Approved for
Construction.

(b) Each drawing is given an alpha-numerical identification for use in the AE
drawing number block. The AE drawing title block shall provide space for
the AE drawing number (see Figure 0030-1). This number will be assigned
by the AE at the start of the drawing and used for cross reference from one
drawing to another (see Table 0030-1). The Scope of Work may require that

-all references between drawings be converted from AE drawing numbers to
six-digit drawing numbers before the drawings are turned over to the OC.

(c) Each drawing shall reference the drawing number of the drawing index sheet,
with the exception of the drawing index sheet itself. The AE shall provide

space for the drawing index reference number in the drawing title block (see
Figure 0030-1).

Drawing Index Code In addition to the drawing number, each drawing shall
display an Index Code Number adjacent to the drawing number which classifies
the drawing for indexing in the EDMS. The AE Drawing Title Block shall
provide space for the Index Code Number (see Figure 0030-1). The AE will be
given the necessary instructions from the OC and shall place the index code
numbers on the drawings prior to Title I approval.

Drawing Scales Both graphic and numerical scales shall be shown on all
drawings. If only one scale is used on the drawing, the numerical scale shall be
shown in the title block. If more than one scale is used, separate numerical scales
shall be shown under each detail, plan, section, etc. that differs from the scale
shown in the title block. Any details not to scale shall be so identified,
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0030-4.

3.8

3.9

3.10

3.11

Drawing Page Number In addition to drawing and index code numbers, each
drawing sheet in a set of drawings for a given construction project shall be
numbered consecutively in its sequential order. The page number shall be clear
and legible, and be Arabic enclosed in a square. It shall be located in the margin
at the extreme upper right corner of the sheet.

Marking Drawings for Security Classification All drawings containing sensitive,
security risk, or classified information, as well as drawings of systems, structures,
or components which serve a critical protective function for security purposes,
shall be marked by the AE with the appropriate Security Control Classification
as determined by an authorized classifying official and directed by the OC or
DOE-ID. The classification shall be marked or stamped, in reproducible quality,
directly on the original drawings prior to initial reproduction.

Disposition of Original Drawings Upon Conclusion of the AE’s Services The
original drawings shall be transmitted to the OC for electronic imaging,

~ permanent storage, and future reference. If the drawings are determined to be

sensitive or classified information, storage shall be in accordance with DOE
classified storage requirements.

CAD-generated Drawings The AE must be able to transfer drawings to the OC as a
“dwg” file.

COVER SHEET DRAWING

4.1

Unless otherwise directed, drawings for each construction project shall include
a cover sheet drawing(s). The cover sheet drawing shall be the first sheet of the

-set and shall be properly titled and numbered in the same manner as the other

drawings in the set. The following information shall be given on the cover sheet
drawing or drawings:

(a) An index giving a list of all the drawings in the set, including the cover sheet
drawing itself. In cases where drawings for separate and distinct projects are
combined into a single set for the purpose of bidding as a single construction
package, the cover sheet drawing index shall designate the various projects
by subcontract division number. The project and subcontract division
numbers will be provided by the OC or DOE-ID.

(b) The INEEL site map (or other appropriate map) showing the various INEEL
areas and pointing out the location of the construction area. An electronic
copy of the INEEL site map or a reproducible decal will be furnished the AE
upon request. Where further orientation is desirable or necessary, the AE
should consider including an area plot plan (on this same cover sheet
drawing) to show the specific construction site.
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0030-6.

0030-7.

0030-8.

CHECKING OF DRAWINGS

5.1

The AE shall thoroughly check all construction drawings for drafting errors,
engineering adequacy, and constructability. The AE shall also make
interdisciplinary checks for consistency and dimensional accuracy and shall make

all necessary corrections prior to submitting the drawings for review and/or
approval.

APPROVAL OF DRAWINGS

6.1

All drawings shall be reviewed and approved by the responsible design engineer.
The drawings shall also be approved by the OC or by DOE-ID. Such approval
shall be signified by signature and date on the drawing or by other means
consistent with the AE’s document control procedures. Approval shall be
obtained at the conclusion of Title II design work, or Title I work if Title I has
not been contracted. The AE shall submit approved original drawings to the OC
after all corrections and changes agreed upon during Title II (or Title I) review

have been incorporated. The OC or DOE-ID will date the drawings and release
for construction. ' ‘

DRAWING REVISIONS

71

72

73

General Information Changes incorporated after final approval of the design shall
be classified as revisions and be properly recorded in the drawing revision block
and be approved in accordance with the Project Quality Plan. Revisions shall be
recorded using revision numbers for AFC drawings. Revision 0 should be used
for the approved drawings or the first baseline. Revision block information shall
include revision number, description of change, date of change, and space for

approvals. When revision block information is blank it is understood that the
drawings are Revision 0. :

Marking FEach new revision shall be circled and identified with a numbered
arrow unless otherwise directed by the OC. Only the latest revision shall be
circled and identified in this manner. As new revisions are issued, the circling
and numbered arrow for the previous revision shall be removed.

Design Integrity The AE may be required by the OC to revise the drawings if
changes are essential to retain functional integrity of the overall design. This may
occur when an "or equal” product which differs substantially in the manner of
installation or connection is submitted and approved for use.

COMPLETED TITLE I DRAWINGS

8.1

Upon completion and final approx}al of Title I construction drawings the AE
shall transmit the originals and electronic files to the OC or DOE-ID (unless
otherwise provided in the Scope of Work). Where the AE is contractually

responsible for further drawing services (Title II and/or Title III), electronic
files shall be transmitted to the OC.
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AS-BUILT CORRECTIONS AND STATUS LABELING

9.1

9.2

As-built Corrections When included in the Scope of Work, the AE shall update
the original drawings upon completion of construction to show all as-built
conditions. As-built information shall be obtained from the OC. Upon
conclusion of construction, the originals of key construction drawings shall be
revised and marked in the revision block to indicate as-built condition as required
by the OC in project documentation..

Status Labeling As design develops and project documents are prepared (e.g.,
CONCEPTUAL, TITLEIL, FOR INFORMATION ONLY--NOT FOR
CONSTRUCTION, TITLE I, APPROVED FOR CONSTRUCTION), the AE
shall indicate on the drawings the current status before sending them to the OC
or DOE-ID.See the sample drawing in Appendix C.

Table 0300-1 AE Sheet Numbers

T-  Cover Sheet Drawings
C- Civil

U-  Utilities

A - Architectural

S-  Structural

P-  Piping

FP - Fire Protection

M- Mechanical

H- Heating

V-  Ventilating (Use HV where both heatmg and ventilation are covered)
E- Electrical

IN- Instrumentation

LSS - Life Safety System

Followed by a consecutive sheet number.

Examples: Civil: C-1, C-2, C-3, etc.
Architectural: A-1, A-2, A-3, etc.
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0040-1. CODES AND STANDARDS

0040-2.

1.1

eferenced Codes an and
¢  CSlI, Construction Specification Institute

C ISA 20, Specification Forms for Process Measurement and Control Instruments,
Primary Elements and Control Valves

FORMAT

2.1

2.2

23

2.4

General Final specifications shall be prepared using methods that will produce clear and
legible reproductions. Specification sheet size shall be 8-1/2 x 11 in. The typed material
shall be placed on the sheet such that it may be fully reproduced, including the page number,
with an allowance for margins. Typing shall be single-spaced. On small jobs, where
specifically instructed by DOE-ID or the OC, specifications may be shown on the drawing,.

Methods The AE shall use the available INEL Guide Specifications in the development of
specifications, except when otherwise approved. The word "specification”" throughout the

remainder of this document shall refer to a specification produced by one of the following
methods: '

(a) One specification for the entire construction project, including all disciplines and types
of work to be performed. (A general contract document.)

(b) Multiple specifications, each describing all phases and types of work related to a
specific discipline or category and describing the work to be performed. Each
specification shall be considered as a separate and complete specification and shall be
issued individually as completed. (Multiple prime contracts.) '

(c) A setof specifications, each division of which is used to group individual sections that
describe basic units of related work. Each division, when accompanied by the

referenced sections and drawings, the general requirements, and the general and -

supplemental conditions of the contract, may be used to form the basis for a
subcontract for installation of the work.

A decision as to which specification method is to be used, as well as which materials are to
be government furnished, shall be made at the beginning of the project design phase, after
consultations with DOE-ID and the OC. Where possible, specifications should be developed
and grouped to support anticipated bid packages.

Makeup The main body of the specifications shall be prefaced by a title page, approval
page, and a general table of contents (see typical example of title page in Appendix E ).

(@) Thetitle page shall indicate the document (SPECIFICATIONS) and shall contain the
project title, expenditure authorization number (if required), construction subcontract

number, and the name "U.S. Department of Energy, Idaho Operations Office, Idaho
Falls, Idaho."
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0040-3.

2.5

(b) Theapproval page shall contain AE signatures indicating that the specifications have
been prepared and checked by the AE. A sufficient number of spaces (as directed) for

the approval signatures of the OC and the AE and the date of the final specification
shall be provided.

(c) The table of contents shall be headed by the document title (SPECIFICATIONS),
project title, and subcontract number, and shall list the major divisions of the
specifications with corresponding page numbers.

(d) The first section in the specification shall give a summary of the work to be accom-
plished.

(e) The designation system for addressing articles, subarticles, paragraphs, subparagraphs,
etc., shall be by section, page number and line number or by section, page number and
paragraph number.

() Each page of the specification shall carry an identifying subcontract number, section

number, and section page number. The page number shall be in the bottom margin of
each page.

Format If specifications other than the INEL Guide Specifications are abproved for use,
the specification format shall conform to the recommendations set forth by the CSI. Other
formats shall only be used when prior approval has been obtained from the OC or DOE-ID.

CONTENT

3.1

3.2

33

General Information The AE shall prepare a complete set of specifications for each
project design. Information contained in the specifications shall conform with and
supplement the information contained on the drawings. The specifications, together with the
drawings, shall contain information necessary to completely define the construction work to

be performed by the Construction Subcontractor. A general work scope plus a work scope
for each section shall be included.

The specifications shall describe in detail all materials, equipment, or other components used
in construction. They shall describe any construction features which cannot be fully
described graphically or by simple notation on the drawings. They shall contain requirements
and instructions as to construction methods, performance, quality, testing, etc. Where

appropriate, the AE shall state equipment identification numbers for major equipment in the
specifications.

In general, all materials and equipment shall be standard, off-the-shelf items and shall be
shown on the drawings and described in the specifications. Where shelf items are specified
by one or more make and model numbers, the make and model number shall be followed by
the words "or approved equal,” and the AE shall verify that the item specified is currently
available and is not obsolete. Where catalog or off-the-shelf items are selected but with
minor modifications or the available extras, the specifications shall be particularly explicit
as to the added features to ensure supplier perception. In these cases, the AE shall clearly
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3.4

3.5

3.6

3.7

3.8

define all features and make certain that there is no conflict between description and specified
model number.

Manufactured Equipment In general, manufactured equipment items shall not be
specified by make and model number alone, but shall be sufficiently described as to basic
requirements (salient features) to allow submittal of an "or equal” item by the Construction
Subcontractor.  When so directed by the AE Scope of Work, specification forms for process
measurement and control instruments, control valves, pumps, and similar equipment shall

be prepared and included in the technical specifications. Forms shall be similar in format and
requirement to ISA S-20.

Sole Source When specifying manufactured equipment items, the AE shall avoid
preparing discriminating type specifications that limit or restrict procurement to a single
manufacturer. Equipment specifications shall contain all necessary requirements to satisfy

design performance, but shall not be overly restrictive to the extent of, or for the purpose of,
excluding other manufacturers.

Where the AE elects to specify a "sole source" for a piece of equipment, he shall prepare a

. justification for the sole source procurement and submit it to the OC or DOE-ID for review

and approval. See Appendix G for sole source justification requirements.

Vendor Data When specifying equipment (or materials) where it is necessary or advisable
that certain specific data be furnished by vendors (such as performance data, factory test
records, compliance certifications, samples, installation and maintenance manuals, etc.), the
AE shall clearly define the specific data required in the Submittals section of the specifica-
tion. Vendor data should be requested only when it will be used and evaluated. Effort should

be made to minimize the number of copies required. Excessive or overly restrictive submittal
requirements should be avoided.

The AE shall identify on the Vendor Data Schedule (see Appendix H) the number of copies
required, whether the submittal is for mandatory approval or for information only, the
approval authority ( OC or AE), and time of submittal. The AE shall also indicate items
requiring formal receiving inspection. Items requiring receiving inspection should include
those that are complex or have critical interface parameters or those whose subsequent -
rejection would severely affect the construction schedule. In addition, receipt inspection
should include those systems and components (fasteners, mechanical components and
electrical components) that could be subject to counterfeit parts that (1) whose failure could
adversely affect the environment or the safety and health of the public, and (2) those systems,
components, and structures, whose failure could adversely affect the health and safety of
workers, e.g., cranes, elevators, large vessels, etc.

Recent evidence makes it clear that the use of counterfeit parts in DOE programs and
resultant personal injury and damage to equipment is possible. Appropriate engineering
involvement is warranted in the . product acceptance process for
systems/components/materials that are subject to counterfeiting and whose failure could
adversely affect the environment or the safety and health of the public or workers.
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3.10 Codes and Standards In making reference to nationally recognized codes and standards

3.1

3.12

3.13

3.14

3.15

3.16

3.17

other than those identified in the INEL Guide Specifications, the AE shall research the code
requirements and reference only those sections which are applicable, or shall state the
pertinent requirements directly in the specifications. Only the latest edition or issue shall be
referenced. Where a given code or standard covers more than one grade, class, style, method
etc., the applicable requirement shall be specifically stated.

Work Tasks In specifying a particular work task or action, the AE shall avoid such phrases
as "as directed by the OC ." Where a particular task or action is tc be performed, but the
details are in question or not readily available, the AE shall make every effort to resolve the
details and state the required task clearly and conclusively so that the Construction
Subcontractor knows in advance what is expected.

Testing and Inspection Requirements Testing and inspection requirements shall be
included in the specification as required to assure proper installation and function.
Procurement specifications may require the vendor to supply documentation and test results
on the components. Construction specifications may require testing of components/systems
by the Construction Subcontractor. :

INEL Guide Specifications When using guide specifications, the AE shall take
particular care not to include phrases which do not apply as requirements. All guide or
standard specifications used shall be carefully screened for conformity and shall be edited to
fit the design. A list of the available guide specifications is given in Appendix I. The guide
specifications are available from the OC and DOE-ID in both electronic and hard copy form
and will be supplied to the AE upon request.

Guide Specification 01300 has been developed to address the special needs of the INEL with
regard to specifying requirements for vendor data submittals. These needs must be
addressed by other means if the AE desires not to use Guide Specification 01300.

Spare Parts Where appropriate, specifications shall include a requirement for the
manufacturer to provide a list of recommended spare parts. Special or unique parts or
tooling shall be procured as part of the project.

Equipment Warranties Specifications shall require standard warranties on all equipment
unless otherwise directed by the PM.

Manyfacturers' Field Service Installations of unusual and/or intricate equipment
requiring specialized or skilled mechanics shall be under the supervision of the manufac-
turer's representative. The manufacturer's representative shall be required to instruct
operating and maintenance personnel in the use of the equipment.

Terminology The following specific terms shall be normally used in the specifications:

(a) “Subcontractor" This term shall be used when referring to the Construction
Subcontractor.
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(b) “Contractor” This term shall be used when referring to the OC. All interfaces by the
Subcontractor on matters pertaining to notifications, submittals, direction, and
administration shall be with the Contractor when the OC is the Contracting Officer.

(c) “Contractor's Representative” This term shall be used in regard to the Title III
Inspection or other Contractor Representatives. This term should be used to designate
who performs and/or witnesses all inspections, NDEs, and tests.

0040-4. MARKING SPECIFICATIONS FOR SECURITY CLASSIFICATION

4.1

All specifications containing sensitive, security risk, or classified information and
specifications for systems, structures, or components that serve a critical protective function
for security purposes shall be marked by the AE with the appropriate Security Control
Classification as determined by an authorized classifying official and directed by the OC PM
or DOE-ID. The classification shall be typed, stamped, or marked with a decal in

reproducible quality on the bottom of each page directly on the original specification prior
to initial reproduction. )

0040-5. CHECKING OF SPECIFICATIONS

5.1

5.2

The AE shall thoroughly check the specifications for engineering adequacy, conformity, and
typographical errors before submitting them for review and/or approval. Interdisciplinary
checks for conflicts, omissions, completeness, and engineering adequacy shall be performed
by the responsible groups within the AE's organization.

‘When the specifications are submitted for final review and approval, the "Checked By" space
on the specification approval page shall be signed by the AE's authorized checker, signifying

that the final specifications have been checked and are satisfactory for review and/or
approval action. '

0040-6. APPROVAL OF SPECIFICATIONS

6.1

All specifications shall be approved by the responsible design engineer and design
supervisor. The specifications shall also be approved by the OC PM or DOE-ID. Such
approval shall be signified by signature and date in the spaces provided on the approval page.

Approval shall be obtained at the conclusion of Title IT design work, or Title I work if Title II
has not been contracted.

0040-7. SPECIFICATION REVISIONS

711

General Information All revisions to specifications shall be made directly on the original
typewritten sheets or on new typewritten sheets which replace the originals. After final
approval of the design package, all revisions incorporated shall be properly recorded on the
Approval Page and on all affected pages. Each new revision shall be numbered in

consecutive order beginning with the number 1. The first completed package with approval
pages shall be Revision 0.
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0040-8.

0040-9.

0040-10.

7.2 Approval Page The revision number and the date shall appear in the left column of the

approval page. Each revision must be approved by the same organizations who approved
the original specification.

7.3 Page Revisions Revised text shall be indicated by a bar in the right or left hand margin.

7.4  Specification changes made prior to final approval of the design shall not be recorded as
revisions.

OR EQUALS

8.1  Specifications and drawings shall be revised when necessary to reflect “or equal” items which

are procured prior to the main construction, when such changes are essential to retain
functional integrity of the overall design.

COMPLETED TITLE 1l SPECIFICATIONS

9.1 Upon completion and final approval of the Title II (or Title I) specifications, the AE shall

transmit good, reproducible and/or electronic copies of the specifications to the OC or DOE-
1D as directed by the Scope of Work.

AS-BUILT CORRECTIONS

10.1 General Information When included in the Scope of Work, the AE shall update the
original specifications upon completion of construction to reflect all as-built conditions.

10.2 Stamping Upon conclusion of construction, the title page of the original specification shall

be stamped or marked (in reproducible quality) with the words "As-Built" at the bottom
center of the page.

10.3 Each page where as-built revisions are required shall be revised accordingly; however, no
revision mark shall be placed on the page. All as-built revisions shall be approved by the OC
or DOE-ID. The OC will sign and date the "As-Built" stamp on the title page.
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0050-1. CODES AND STANDARDS
X None
0050-2. PURPOSE AND SCOPE
2.1

0050-3.

This procedure provides instructions for the preparation of revisions to the
DOE-ID Architectural Engineering Standards (AES). It covers the process
from the point that the need is identified by an individual/organization, to the

point that the revision has been forwarded to Document Control (DC) for final
processing.

2.2 The chairman of the AES committee is the designated custodian of the AES
acting in conjunction with the AES committee and under the technical
supervision and direction of DOE-ID. The custodian is listed in the
“Forward” of the manual.

2.3 Revisions to the AES shall be considered at least annually by a committee,
consisting of representatives from appropriate OC organizations and DOE-ID.

24 Revisions deemed significant by the AES committee may be incorporated
upon approval.

PROCEDURE

31

Preparing the Revision The revision is to be developed by the preparer using
the following instructions and submitted to his/her AES committee
representative upon completion.

(a) Understand the requirement being described by the revision. Investigate
the requirement sufficiently to understand its effect on the design,
construction, operation and maintenance activities. The interaction of
involved organizations should also be considered.

(b) Identify all related requirements. Contact the. AES committee
representative for guidance in the identification of regulatory requirements
imposed by the Department of Energy.

(¢) Contact the AES committee representative to verify that the proposed

revision is appropriate for inclusion in the AES. The following criteria
will be used for acceptance:

1. Only those revisions which have an application for large or widely
distributed elements of the INEEL will be considered.

2. . If the revision is necessary in order to assure uniform process control
for overall design efficiency or regulatory compliance.

3. A revision will be considered whenever the need for standardization is
identified, and there is a clear advantage for standardization.

4. A revision will be considered if it does not violate or conflict with any
governing laws, standards, regulations or directives. Revisions that
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32

33

34

incorporate requirements exceeding industry standards require
justification. Revisions should be cost effective. Revisions that will
save cost are encouraged if they conform to the first sentence. The

preparer is responsible to do an evaluation prior to submittal to the
steering committee.

(d) Prepare the revision using the following guidelines:

1. The revision should be written as it is proposed to appear in the
Standards. Numbering changes, text changes, and any changes
necessary in other Sections should be included. The basis or

justification for the change should also be included with each proposed
revision.

2. Integrate the proposed revision in such a manner that flow of the
context is suitably consistent with existing criteria.

3. Define all acronyms, abbreviations, and special discipline related
- terminology.

4. Organize the information to provide the greatest understanding from
the user’s perspective.

5. Use a command statement or the words "shall" or "must” to denote
required compliance. Use the word "should" or “may” to denote
recommendations or nonmandatory guidance.

- 6. Ensure that the instructions contain statements regarding cautions,
prerequisites, and supporting documentation where appropriate.

7. List all documents that establish requirements implemented, and all
documents referenced in the body of the revision.

8. Ensure that no conflicts or violations of governing laws, standards,
regulations or directives exist. Justify revisions that impose
requirements that exceed industry standards.

Reviewing Proposed Revisions The AES committee shall review proposed
revisions. The committee shall consult with other INEEL committees and

experts as necessary to ensure that changes comply with laws and regulations,
that requirements are consistent with national standards or guidelines, and that

. justification for changes or additions is adequate. Changes to criteria

regarding natural phenomena shall be approved by the INEEL Natural
Phenomena committee prior to incorporation in the AE

Justification for changes and final approval of revisions shall be documented
in AES committee meeting minutes. Approved revisions shall be added to the
Requirements Justification database.

Issuing the Revision

(a) The chairman of the AES committee shall submit the approved revision to
the OC document control organization for final processing and issue. The



Page 3 of 3

DOE-ID ARCHITECTURAL TITLE: REVISIONS TO THE DOE-ID AE STANDARDS
ENGINEERING STANDARDS DATE: August 1998 SECTION: 0050

OC document revision issue process shall be followed.

(b) Revisions shall be clearly distinguishable from unrevised text. The
approved method is revision bars in the margin. Whenever a section is
revised the section will be reissued in its entirety along with a revised
Table of Contents for the standard. The revised section will be given a
new date consistent with the revision date. This date will appear in the
ISSUE DATE column of the Table of Contents.

(c) The approved revision will be issued by the OC document control
organization.
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0100-1. CODES AND STANDARDS

1.1

1.2

1.3

14

1.5

1.6

The general building code for the INEEL is the Uniform Building Code
(UBC). It shall apply unless otherwise indicated herein or in the specific
project Design Criteria. Other national codes are applicable to specific
sections. For example, the National Electrical Code is applicable to the
electrical sections of this document.

Design for facilities which are under the jurisdiction of city or county
government shall comply with the codes adopted by those institutions. For
example, leased buildings in the City of Idaho Falls shall comply with the
UBC edition adopted by the city at the time design begins.

ASTM Standards should be used for specifying materials. Other applicable
standards such as AASHTO may be used when appropriate.

The following references contain requirements which are applicable to designs
at the INEEL:

e 29 CFR 1910, Occupational Safety and Health Standards
e 29 CFR 1926, Occupational Safety and Health Standards for the
Construction Industry (for construction activities, such as shoring)

New buildings and facilities shall comply with ANSI A117.1, Specifications
for Making Buildings and Facilities Accessible to, and Useable by, Physically
Handicapped People, unless specifically exempted by the Design Criteria.

This requirement shall also apply to major modifications to buildings and
facilities.

ID Notice N 430.1 requires that “for specific facilities under the purview of
the Defense Nuclear Facilities Safety Board” DOE 6430.1A shall “remain
effective until 10 CFR 830.340 and DOE O 420.1, Facility Safety, are
finalized and incorporated into the contract, respectively.” LMITCO
MCP-2446 Appendix A is a list of LMITCO controlled nuclear facilities at the
INEEL. DOE 6430.1A design requirements may be applicable to
modifications of the facilities on this list.

0100-2. GENERAL

2.1

These standards provide mandatory, minimally acceptable requirements for
facility design. The Uniform Building Code and other national consensus
codes and standards as applicable shall govern on issues not covered in this
standard. References to codes and standards shall be to the latest edition
unless otherwise indicated. The requirements given in this standard are
generally for nonreactor construction. Where it was considered appropriate,
some general requirements applicable to nuclear facilities are included. Such
requirements, when they appear, are so identified. The specific requirements
for nuclear, special, and hazardous facilities will be addressed in the project
design criteria.
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2.2 This manual is provided as a guide to augment and clarify application of the
national codes and standards at the INEEL. No attempt has been made to list
all applicable codes and standards; therefore, where a particular design aspect
is not covered by any of the codes or standards listed, nor by the sections in
this manual, the AE shall be guided by other nationally recognized and
accepted codes or standards that do apply.
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0110-1. CODES AND STANDARDS

1.1 Applicable Codes and Standards

1.2

0110-2. GENERAL

2.1

2.2

23

24

2.5

¢

AES 0100-1, Codes and Standards

(  NFPA-101, Life Safety Code

¢ NFPA Codes applicable to special occupancies or materials
Referenced Codes and Standards
L DOE M 440.1-1, DOE Explosive Safety Manual

¢ ICBO, Uniform Fire Code (UFC)

¢ NFPA lOiA, Alternative Approaches to Life Safety

¢ FM Engineering Association Approval Guide

¢ FM-1-57, Factory Mutual Loss Prevention Data, Rigid Plastic Building Materials
¢ UL Fire Resistance Directory

In general, architectural design will be plain and simple without aesthetic embellishment.
Rest R Eaciliti

(a)

(b)

Rest room facilities shall be provided in all buildings and structures that house persons
on a regular day-to-day basis. -Separate facilities shall be provided for each sex, except
as provided by the UBC, and shall be located within 200 ft of all locations at which
workers are regularly employed (if practicable). See Section 1541, Plumbing Systems.

Facilities for the handicapped shall be provided as identified in the project design
criteria. )

Safety Color Code Designs shall include provisions for safety color code painting, where
applicable. AtICPP, valves, jets, etc., needed for criticality safety are painted orange.

Electrical and Telephone Rooms The architect shall coordinate the size and locations
of the switching equipment, electrical, and telephone rooms with the electrical engineer.

Telephone Rooms New installations shall be provided with telephone/data equipment

rooms which meet the following requirements while renovation of existing rooms should
meet these requirements as much as practical:
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0110-3

(  Rooms shall be approximately 80 square feet for buildings with an occupancy of up to
approximately 50 people.

¢  Rooms shall be approximately 120 square feet for buildings with an occupancy of up
to approximately 250 people.

¢  Rooms shall be approximately 600 square feet for buildings that accommodate a local
switcher. ' ,

FIRE PROTECTION

3.1

3.2

3.3

34

3.5

3.6

3.7

General See Section 0185 for general fire protection requirements and standards.

Life Safety Designs will include provisions for safe access and rapid movement of
emergency equipment in accordance with applicable standards. In the case of facilities
containing explosives, exits shall reflect the criteria contained in the DOE Explosive Safety
Manual, DOE M 440.1-1, and shall meet NFPA egress requirements for occupancies
containing high hazard materials, as a minimum.

Note: A high hazard occupancy (Group H) per UBC includes any area which contains
greater than one pound of explosives.

Life Safety provisions (access, emergency egress, emergency lighting, fire and evacuation
alarms) shall be provided for all facilities in accordance with the Life Safety Code NFPA 101
as aminimum. The provisions of the UBC in regard to life safety shall also be considered.
When approved by the DOE-ID AHJ, the methods outlined in NFPA 101A may be used to
obtain an equivalent level of life safety where strict compliance is not possible for existing
facilities. Where compliance with some Life Safety Code provisions may conflict with public
safety, as in some containment structures, the noncompliance shall be documented in a fire
hazard analysis (FHA); and additional protective systems, administrative controls, and
personnel limits should be provided. :

Facilities shall also comply with federal fire protection-related life safety and emergency
planning requirements contained in 29 CFR 1910, Occupational Safety and Health

Standards. Except as required by other sections of these criteria, NFPA 101 shall apply

where 29 CFR 1910 does not apply or where NFPA 101 exceeds the requirements in the
CFR.

Design requireménts for life safety issues will be provided. All facilitiés shall comply with
the mandatory criteria identified in Section 0185 of this standard.

Emergency Planning and Emergency Access. Fire Department access shall not be
less than that required by the Uniform Fire Code. Coordination with emergency response
organizations should be done in advance as part of design activities for new or revised
buildings, operations, or processes.

Occupancy Classification The occupancy classification for building design and fire
resistance ratings shall be established using UBC criteria. NFPA 101, "Life Safety Code,"
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3.8

3.9

shall be used for determining the occupancy classification for means of egress arrangement

requirements.
Building Fire Construction Ratings Definitions, fire resistance ratings, and types of

construction shall be based on the UBC.

Building Materials Materials for building construction shall be noncombustible and meet

the requirements for UBC Type I or Type II construction or better. Specific guidance is
provided below:

(a)

(b)

(c)

C))

(e)

U

Wood or metal stud walls, covered on both sides with 5/8-inch gypsum board and
properly fire stopped, are permitted for interior partitions, provided the installation
meets UBC requirements.

Acoustical ceiling board, sound deadening board, exposed roof or wall ‘insulation, and
similar building materials shall be noncombustible and shall have UL "flame spread”
of 25 or less and "smoke developed" ratings of not more than 450.

In special cases, where it is deemed mandatory to use substantial quantities of wood
(e.g., due to the nature of an experiment which prohibits certain metals in close
proximity) such use must be approved by the OC Cognizant FPE. In all cases, wood
shall be UL listed pressure impregnated fire retardant lumber.

Telephone dial rooms constitute a special case consideration. Pressure impregnated fire
retardant plywood sheet may be used if it does not exceed 32 square feet (i.e., a4’ x 8
sheet). For areas greater than 32 square feet, a limited combustible sheet with a flame
spread rating of 25 or less shall be used with the approval of the OC Facility FPE.

Any materials with unusual fire characteristics, such as urethane foams, and any
materials that develop significant quantities of toxic or other harmful products of
combustion shall not be used as interior finishes or other interior applications without
the approval of the OC Cognizant FPE. The use of foamed plastics in construction
shall be prohibited unless it fully-complies with FM-1-57, or the UBC.

The use of foamed plastics is permitted below ground, when enclosed by masonry, or
above roof decks when part of a UL listed and/or FM approved assembly or as part of
UL listed and/or FM approved "sandwich" wall construction assembly which has
passed the FM "comer test" without sprinkler protection and is installed in accordance
with the UBC. This material shall not be used in nuclear facilities or in areas

susceptible to smoke damage. Foam core doors are acceptable if no core material is
exposed. :

For temporary enclosures within facilities only noncombustible or limited combustible
materials shall be used. An example of limited combustibility would be a low hazard
plastic over a metal or fire retardant wood frame which has been treated with a fire
retardant material.

3.10 Built-Up Roof Systems See Division 7 for fire protection requirements for roofing.
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3.11 Fire Barrier and Oc Separation Requir nts Fire rated barriers (walls,

3.12

floors, ceilings, radiant heat shields, fire wrap) shall be utilized as required by the UBC,
NFPA 101, the UFC or as deemed necessary by the DOE-ID AHJ.

(a)

(b)

(c)

(d)

Loss Control Separation Normally, major building division fire barriers, rooms
with cut-offs for high valued equipment such as control rooms and vertical fire
separations should be rated at a minimum of 2 hours. Redundant essential equipment
which could be lost or severely damaged in a single fire shall be protected by
appropriate measures. The requirements of the UBC shall be used as a minimum.

Occupancy Separation Adjacent occupancies of noncompatible groups shall be
separated as required by UBC and applicable NFPA codes and standards.

Fire Barrier Assembly Ratings Fire barriers, assemblies and penetrations of the
fire barriers (piping or conduit penetration seals, ducts, fire dampers, and doors) shall
be rated for their fire resistance by UL, FM, or similar nationally accredited testing

laboratories. Untested, unrated or unapproved assemblies shall be approved by the OC
Cognizant FPE.

Pipe and Conduit Penetrations Penetrations through fire rated barriers using
sleeves shall comply with the following requirements. Sleeves will be of sufficient
length to pass entirely through walls, partitions, or slabs. Pipe sleeves in floor slabs
shall extend 2 inches above the finished floor, with pipe/sleeve clearance installed in
accordance with NFPA 13. Space between the pipe and sleeve shall be sealed. Sleeves
will be sloped to drain towards process areas. Penetrations through fire barriers require
sealing equal to the rating of the fire barriér.

- In general, containment shall comply with UBC or NFPA code

requirements, as applicable. This includes containment of water resulting from fire fighting
operations from a credible fire if required by the codes. During design, the amount of fire

water that must be controlled within the containment system shall be determined by the OC
Facility FPE.
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0111-1. CODES AND STANDARDS

0111-2.

0111-3.

1.1 Applicable Codes and Standards
¢ AES 0100-1, Codes and Standards
¢  DOE Order 420.1, Facility Safety
C DOE-STD-1020, Natural Phenoﬁena Hazards Design and Evaluation Criteria for
Department of Energy Facilities
¢ DOE-STD-1021, Natural Phenomena Hazards Performance Categorization Guidelines
for Structures, Systems, and Components
12 Referenced Codes and Standards
C  ASCE 4 Seismic Analysis of Safety-Related Nuclear Structures
¢ ASCE 7, Minimum Design Loads for Buildings and Other Structures
C Factory Mutual Data Sheet 1-54
{  USNRC Regulatory Guide 1.60
13 r Refe
¢  DOE-ID--12118, Climatography of the INEL, 2nd Ed., December 1, 1989
GENERAL
2.1 - Structural .design shall conform to applicable sections of DOE-STD-1020, the criteria
contained in this document, and the specific project design criteria, and shall comply with
current editions of pertinent nationally recognized codes and standards as referenced herein.
2.2

Natural phenomena requirements (for example: seismic, wind tornado, flood) shall be in
accordance with DOE-STD-1020 with additional guidelines as indicated in the following
subparagraphs. The natural phenomena hazard classification for structures, systems, and
components shall be defined in the project design criteria.

TEST BORINGS

3.1

Test borings or other subsurface investigations shall be considered in designing below grade
structures or foundations for structures imposing heavy or unusual soil loading conditions.
Underground rock formations at the INEL vary widely, and at many locations the rock is at
or near the surface. Therefore, it is essential that subsurface conditions be known in
designing underground structures. Rock depths and soil conditions are known in some areas.
This information will be furnished the AE where available. Where subsurface investigation
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0111-4.

0111.5.

is not warranted, the allowable soil pressure for design purposes shall be in accordance with
the UBC.

FOUNDATIONS

4.1

Footings shall be designed such that they are adequate to support the structure and keep
differential settlements within acceptable limits. Design frost depth shall be obtained from
data such as that contained in DOE/ID—12118. Unless such data is used, frost depth shall

be considered to be 5 ft. Footing design shall consider soil conditions, load, settlement, and
any other pertinent factors.

LOADS

5.1

5.2

53

5.4

5.5

5.6

5.7

5.8

5.9

Unless otherwise specified herein loads shall comply with ASCE 7 and DOE-STD-1020 as
applicable.

Unusual loadings not covered by the codes will be identified in the project design criteria.

Snow Load A ground snow load of at least 35 Ib/ft* shall be used in ASCE 7 calculations.
A minimum roof snow load of 30 1b/ff shall be used in all INEL designs. Suitable

calculational techniques and additional information are given in Factory Mutual Data Sheet
1-54 and ASCE 7.

Tornado Loads Unless otherwise directed in specific project Design Criteria, buildings

. and structures shall not be designed for tornado loads. When tomado loading is required, it

shall be done in accordance with DOE-STD-1020.

Wind Loads All structures, systems, components, or portions thereof subject to wind
loading shall be designed in accordance with DOE-STD-1020.

Flood Protection against flooding shall be considered in the design when required by the
project design criteria. The data for the design basis flood will also be provided. Flood

. design shall be in accordance with DOE-STD-1020. The INEL site specific standard for a

25 year, 6 hour storm is 1.4 in. total. This storm shall be used as a minimum for the design
of localized storm runoff and drainage.

Seismic Loads To clarify the application of these guidelines with regard to modifications
to existing facilities see DOE Order 420.1. :

Seismic loads shall be considered in the design of all permanent buildings, structures, cranes,
towers, etc. An earthquake shall be assumed capable of occurring at any time. For design
purposes, the simultaneous occurrence of an earthquake with any other limiting site-related
event, such as high winds, fire, or flood need not be considered except where the joint
occurrence is causally related. Such instances will be identified in specific project design
criteria. :

Additional requirements, for cranes involved in "critical” lifts, will be identified in specific
project design criteria.
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5.10 Performance Categories 1 and 2 (see DOE-STD-1021).

5.11

5.12

5.13

5.14

The UBC shall govern and shall be used as the basis for design.

Performance Categories 3 and 4 .

(a) For the INEL, the seismic input control motion is specified for each facility location by
appropriately scaling the USNRC R.G. 1.60 horizontal spectra. The input motion is
assumed to occur in the free-field at the top of a real or hypothetical rock outcrop near
the location of the facility. To obtain the appropriate horizontal input spectra for
Performance Category (P.C.) 3 and 4 facilities at each of the INEL areas, the following
factors shall be used to scale the R.G. 1.60 spectra:

Area P.C. 3* P.C. 4*

ICPP 0.18g 024¢g
CTF/ 026 g 035¢g
TAN

PBF 0.17¢g 022g
RWMC 0.16 ¢ 021 g
TRA 0.18g 024 ¢

*The tabulated values are from deterministic studies.
Probablistic values are being developed.

(b) The vertical input spectra for each facility shall be taken as 2/3 of the respective
horizontal spectra defined above.

The stated peak acceleration values are ZPA values to be used in conjunction with the
horizontal response spectra given in the USNRC R.G. 1.60. The resulting seismic spectra
curve is to be assumed to occur at a real or hypothetical rock outcrop. If a detailed soil
amplification analysis is done, derived factors shall be documented in the project design file.
In lieu of a detailed soil amplification analysis, the soil surface spectra may be taken to equal
the rock outcrop spectra (as though taken at bedrock) multiplied by the following appropriate

minimum factor:
(a) 1.2 for soil overburden up to 20 ft.
(b) 1.5 for soil overburden between 20 ft and 50 ft.

The application of the design spectra is governed by DOE-STD-1020.

It is felt that the peak ground acceleration values presented are conservative and should be
used for GPP or small Line Item sized projects. Where the cost of studies, analysis, and
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0111-6.

5.15

5.16

5.17

characterization is economically justified for larger projects, site specific values may be used
per DOE-STD-1020. ’

The methodology presented in DOE-STD-1020 is based upon a probabilistic definition of .
the facility performance goals as expressed in annual probability of exceedance. A
deterministic approach is then used to evaluate structural adequacy.

In the future, it is planned to develop INEL site specific probabilistic hazard curves for each
facility area. Until these curves are developed, in performing the seismic analysis for P.C.
3 and 4 facilities, the analysis methodology presented in DOE-STD-1020 should be followed
but the deterministic values provided in paragraph 5.11 should be substituted for the
probabilistic values shown in DOE-STD-1020.

Equivalent static analysis methods as defined in ASCE 4 may be used for simple structures.
An example of a simple structure is a one or two story shear wall building.

ISOLATION PADS

6.1

Heavy items of equipment, such as boilers, diesel engine generators, heavy machine tools,
large pumps, large compressors, etc., shall be anchored on separate, reinforced foundations
which are isolated from the floor system.
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0112-1. CODES AND STANDARDS

0112-2.

1.1 licable Cod d Standar
C AES 0100-1, Codes and Standards
¢ 10 CFR 435, Energy Conservation Performance Standards for New Buildings
¢ DOE O 430.2 In House Energy Management
¢ ASHRAE Standard 100 shall apply to existing construction.

1.2 Referenced Codes and Standards

¢ NBS Handbook 135, Life Cycle Cost Manual for Federal Energy Management °
Programs

C ASHRAE publication, Passive Solar Heating Analysis, J. Douglas Balcomb, et al.,
1984

C NAVFAC DM-4.9, Naval Facilities Enginéering Command Design Manual

1.3 Qther References

¢ ID-12118, Climatography of the INEL, Second Edition, Dec. 1, 1989
¢ RE-A-83-050, A 33 Year Statistical Study of the Air Temperature at the INEL
¢  DOE AD-0006/ 1, DOE Facilities Solar Design Handbook

¢ CR 82.030, Standardized EMCS Energy Saving Calculations
GENERAL

2.1 The requirements of 10 CFR 435, shall be met for all new buildings and significant building
alterations. All design projects for ID energy-using facilities (including significant
renovations to buildings, site utility systems, and central utility plants) shall include cost
evaluations based on life cycle cost rather than initial cost so that the most cost effecuve
designs for conserving energy can be considered.

2.2 The prevention of lmzardous conditions through proper air flow control takes precedence over
energy conservation considerations. '

2.3 Additional insulation should be used where it is life cycle cost effective. Triple glazing is

usually cost effective on the north side of buildings, while double glazing is adequate on the
remaining sides. '
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2.5

2.6

2.7

2.8

2.9
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2.4

Designs shall minimize the use of petroleum based fuels by using less polluting and non-
petroleum based energy sources when cost effective.

Evaluations of energy conservation systems and supply alternatives are required from
planning or conceptual design into the detailed (Title IT) design phase. These evaluations
include new or updated life cycle cost analyses, and often result in different systems being
selected than originally conceptualized. Therefore, careful consideration is required during
the planning or conceptual design to ensure that the cost estimates provide adequate funding
to cover any changes in selected systems that are likely to occur during the design process.

Electric resistance space heating should be used only in specialized, cost effective
applications.

The latest edition of NBS Handbook 135, Life Cycle Cost Manual for Federal Energy
Management Programs, which contains current economic factors and energy escalation rates,
shall be used for life cycle cost analyses.

The seasonal Energy Efficiency Ratio to be used in specifying air conditioning equipment
below 65,000 Btu/h in capacity should not be less than 8.2 Btu/watt-hour.

The application of other renewable energy sources in facility projects (photovoltaics, wind,
geothermal, or other renewable energy sources) should be evaluated where it is determined
that they may be life cycle cost effective.

SOLAR

3.1

3.2

33

Solar data for the INEL is given in the DOE Facilities Solar Design Handbook,
DOE AD-0006/1. Monthly DD values for CFA and TAN are shown in Table 1520-1.
Additional information can be obtained from ID-12118, Climatography of the INEL, and
RE-A-83-050, A 33 Year Statistical Study of the Air Temperature at the INEL.

Active solar techniques are not presently cost effective for the geographical and economic
climate at the INEL and need not be considered in design projects for DOE at this time.

Passive solar techniques shall be considered for all building projects and used wherever they
are determined to be technically feasible and economically justifiable. An accepted
methodology for analyzing the performance of passive solar systems can be found in Passive
Solar Heating Analysis, an ASHRAE published design manual (Los Alamos National
Laboratory, 1984). Some examples of techniques to be considered include:

(a) - Passive solar space heating.

(b) Passive solar water preheating (low cost/maintenance batch heaters).
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(c) Daylighting (use of daylight to reduce electric lighting loads).
(d) Passive cooling (through load avoidance, night ventilation, etc.).

(e) Solar make-up air preheating.

0112-4. ENERGY CONSERVATION ANALYSIS AND REPORTS

4.1

4.2

4.3

4.4

An energy conservation report shall be developed for each new building and building addition
larger than 10,000 gross sq. ft. The initial report shall be included as part of the Title I design

and should be updated at the Title II design phase, if significant changes occur. The Energy -
Conservation Report shall:

1 (a) Identify the methods used for simulating building energy consumption and the methods

of life cycle cost analysis used to consider alternative building systems and the
alternative energy sources.

(b)  Describe the base-line building including envelope parameters, H&V systems, lighting
systems, water heating systems, process energy consumption, and controls.

(c) Estimate total energy consumption of the base-line building. Total energy consumption
in a building includes both building energy consumption and process energy
consumption. Building energy consumption refers to that energy used primarily for
heating, ventilation, cooling, domestic hot water, and lighting. Process energy
consumption is energy used in a process, production, or research program.

(d) Describe any major energy conservation modifications to the base-line building.

(e) Estimate total energy consumption of the modified building.
() Discuss the types of permanent metering for energy inputs to the building.

Upon completion of the Title I design stage, four copies of the Energy Conservation Report
shall be submitted to the OC. If there are significant applicable design changes during the
final design stage the Energy Conservation Report shall be revised and submitted.

A suitable type of manual or computer analysis (dynamic or static) shall be employed to
develop energy efficient building design concepts, evaluate energy conservation alternatives,
and estimate the total energy consumption on an annual basis for the Energy Conservation
Report. The analysis is required at the end of the Title I design phase and should be updated
during the Title IT stage. For all other buildings or building projects where floor space is less
than 10,000 square feet a manual analysis method may be used to evaluate energy
conservation alternatives and estimate design energy consumption.

The purpose of the conservation analysis is to evaluate energy and design alternatives and
develop capital cost estimates of the alternatives which, though they are more expensive on
a capital cost basis, may be cost effective on a life-cycle cost basis, so that capital cost

estimates of such alternatives can be used in the updated project cost estimates. In addition,
the building energy analysis shall:
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(a) Determine the annual heating and cooling loads for alternative architectural,
mechanical, and electrical system combinations based on site weather data.

(b) Simulate the operation of various mechanical, electrical, and environmental systems
using this thermal load analysis to determine monthly and annual energy consumption.

(c)  Economically evaluate, as appropriate, the annual owning, operating, and maintenance
expenses for the projected building life for each of the systems or system combinations
(life cycle costing technique). Conversion values listed in Table 0112-2 should be used

for comparisons of energy consumption. Fuel unit cost data may be obtained from the
OC Energy Management organization.

0112-5. ENERGY METERING

5.1

5.2

5.3

5.4

Metering shall meet the requirements of 10 CFR 435.

Energy supplied from a renewable energy source or from waste heat recovery need not be
metered.

Energy metering requirements need to be considered at Conceptual Design to ensure that
metering is included project baseline cost.

In the selection of metering devices, proper consideration shall be given to compatibility for
use with an existing or projected EMCS.

0112-6. ENERGY MONITORING AND CONTROL SYSTEM (EMCS)

6.1

6.2

6.3

6.4

Energy management systems, which are characterized by their ability to control energy
consuming systems or equipment for optimum efficiency, should be provided wherever they
are determined to be technically feasible and life cycle cost effective.

Criteria and methodology for the design of an EMCS may be obtained from
NAVFAC DM-4.9, "Energy Monitoring and Control Systems."

A methodology for estimating the energy conservation performance of an EMCS may be
obtained from the Naval Civil Engineering Laboratory document, CR 82.030, Standardized
EMCS Energy Saving Calculations.

Care should be taken to ensure that energy management systems do not negatively impact the

function or operation of related systems, such as freezing of sprinkler pipe in concealed
spaces.

0112-7. INSULATION

In designing heated buildings, the heat transmission coefficient ("U" value) shall not exceed .064

(R=15.6) for walls nor .045 (R =22.2) for roofs or roof/ceiling combinations unless economically
justified. The use of any asbestos-containing product is prohibited.
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TABLE 0112-1. Monthly Heating Degree-Day Values for INEL

Month CFA TAN
January 1511 1600
February 1257 1291
March 1076 1107
April 710 657
May 429 388
June 161 192
July 3 16
August 21 40
September 280 282
October 657 648
November 1050 1107
December 1411 1432

Total 8566 8760
TABLE 0112-2. Btu Conversion Factors
Electricity 3,413 Btukilowatt hour
Fuel Oil (distillate) 138,700 Btu/gal
Residual Fuel 149,690 Btu/gal
Natural Gas 1,030 Btw/cubic feet

. (LPG), including propane 95,500 Btu/gal

and butane
Coal 24,580,000 Btu/short ton
Steam 1,000 Btw/pound

For energy sources not listed, use conversion factors from a standard engineering
reference manual or other reliable reference. .
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0140-1. CODES AND STANDARDS

0140-2.

0140-3.

1.1

Applicable Codes and Standards
¢ AES 0100-1, Codes and Standards.

C 10 CFR 830.120, Quality Assurance Requirements (applicable to nuclear facilities)

¢  DOE-ID Order 5700.6C, Quality Assurance

QUALITY REQUIREMENTS

2.1

2.2

2.3

The AE is responsible for the quality assurance of the work he performs. The AE is

additionally responsible to identify quality requirements for the project to ensure that
interfacing contractors meet the design requirements.

A Quality Program Plan (QPP) may be developed during the conceptual design phase of the
project with input from the AE when requested. This plan shall specify quality programmatic
requirements applicable to each project including requirements for a design Quality
Assurance Plan (QAP). A graded approach shall be used in development of the QPP.

The AE may be required to develop a QAP to control design activities. See Section 0020
2.3. '

QUALITY REQUIREMENTS FOR SPECIFICATIONS AND DRAWINGS

3.1

The AE shall include in the specifications and drawings the quality requirements that must
be met by the Construction Subcontractor, and the Vendor and shall identify the party.
responsible to perform the requirements. The AE shall review applicable sections of any
project QPP in the preparation of these requirements. The bid package shall include
applicable QA programmatic requirements for pass down to the construction subcontractors.
Typical but not minimum quality requirements to be addressed in specifications and drawings
are: :

(a) Hold/Witness or Inspection Points These are areas where inspections must be

performed prior to work continuance. Without such inspections, the product
acceptability could not be assured.

(b) Vendor Data Submittals The AE should specify submittals that are necessary to
provide information for operation or maintenance and to ensure that the required
quality of the item or component can be verified.

(c) Special Processes The AE should establish special process requirements based on
applicable codes or standards and acceptance/rejection criteria. These special

processes control or verify quality and include welding, brazing, cleaning, heat
treatment, nondestructive examination, etc.
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(d) Quality Records The AE shall identify any QA records to be generated during the
design phase. '

(e) Handling, Shipping. and Storage Handling, packaging, preservation, storage,

and shipping requirements shall be identified.

() Testing The AE shall specify test procedures or standards, test documentation
requirements, and acceptance criteria.

(g) Iraceability Crucial construction materials and components requiring unique
traceability to point of installation shall be identified.
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0180-1. CODES AND STANDARDS

1.1

1.2

Applicable Codes and Standards

¢

¢

c

AES 0100-1, Codes and Standards

DOE 1360.B, Unclassified Computer Security Program

DOE 5636.C, Protection and Control of Safeguards and Security Interests
DOE 5639.6A, Classified Automated Information System Security Program

DOE G 5632.1C-1, The Guide for Implementation of Classified Matter Protection and
Control

DOE M 5632.1C-1, Manual for Protection and Control of Safeguards and Security
Interests

efer nd S

NFPA 780, Lightning Protection Code

0180-2. GENERAL

2.1 Objectives Security requirements or needs are based upon a graded concept of possible
consequences (such as sabotage, theft, interruption of production, and damage to public
relations efforts). A systems approach is used to determine specific requirements needed to
meet the security objectives. These requirements may include:

2.2

2.3

(a) Restriction of access to an area or facility.

(b) Detection of a secunty breach.

(c) Response capabilities.

(d) Delay features.

Project Security Requirements The design criteria for each project will contain the
specific safeguards and security requirements that must be met for that project. They may
be very specific and identify the systems to be used, or they may only give general guidelines
and leave the designto the AE.

Design_Qualifications For complicated and/or major security projects, it is essential that
the AE provide qualified personnel with adequate knowledge and experience in the systems
involved. Specific requirements will be identified in the project Scope of Work. -
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2.5

2.6

2.7
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2.4

Classification of Project Where construction of facilities with a security interest exists,
classification of construction, design, and criteria may be necessary, depending on the extent
of the information revealed (i.e., vulnerabilities and security features). Security clearances
for design personnel may be required. All personnel shall be briefed on what is classified and
what is not, and efforts should be made to allow as much unclassified design and construction
as possible. Physical protection of security interest must comply with the requirements of
DOE Order 5632.1C and be classified according to applicable DOE Classification Guidance.

Also, unclassified construction, design, and criteria information could be subject to
unclassified controlled nuclear information guidelines.

Safety and Security Security requirements that conflict with safety requirements may

" occur; these conflicts must be resolved as part of the design process. When conflicts such

as these arise, the AE should bring them to the attention of the OC, who will obtain a

resolution. Generally, design of security systems must accommodate life safety consider-
ations while still providing acceptable security protection levels.

Reliability Design shall give appropriate consideration to security system reliability, since
in most cases the systems will be operating on a continuous basis and under extreme
environmental conditions.

Equipment Selection

(a) INEL System Compatibility Security systems are generally designed to be
compatible with systems at all INEL sites. Any new system shall be compatible with
existing systems, and use of a new system must be approved by the OC. The design
should consider the possibility of future expansion as directed by the design criteria.

(b) INEL Standardized Components Much of the security equipment used at various
INEL facilities is standardized. Designers shall obtain the standardized component
lists from the OC, and the design shall be compatible with these components.

FENCING

3.1

3.2

Permanent Plant Perimeter Security Fencing Specific fencing requirements will
be given in the design criteria. Present security fencing design consists of pipe-supported
chain-link fabric as shown on the standard drawings listed in Appendix D. The animal

barrier fence is generally designed the same as the security fence, but without the barbed
wire.

0 ructi i The use of a temporary construction
security fence will be permitted inside the secured area. This temporary fencing will be used
for personnel safety and also to designate the construction equipment parking area, the
material laydown area, and the actual construction area. See the appropriate drawing listed
in Appendix D.
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0180-4.

0180-5.

0180-6.

GATES

4.1

4.2

4.3

Perimeter gates are used to accommodate pedestrian, vehicle or railroad traffic. All gates
shall have provision for locking.

Some main vehicle entry gates may require a dual gate system to form a vehicle trap.
Operational requirements for dual gate systems are as follows. Only one gate is opened at
any time when admitting a vehicle. The first gate opens, thus letting the vehicle enter the
trap, and then the first gate closes. After the guards have checked the vehicle, the first gate
remains closed and the second gate is opened to allow the vehicle to enter the secured plant
area. The normal position of both gates is the closed position. Opening and closing of gates
is accomplished through a manually controlled motorized drive. Gates shall be hardened to
preclude forced entry by an unauthorized driver using the size of vehicle designated in the
design criteria. Design shall accommodate entry of large construction vehicles (such as

cranes) either through the main gate, the railroad gate, or an emergency gate. All vehicle
gates shall be of the sliding type.

Vehicle monitoring facilities and other facilities located a:long perimeter fences must be
designed so as not to compromise security features.

VEHICLE BARRIERS

5.1

5.2

5.3

5.4

8.5

Concrete Vehicle Barriers Precast reinforced concrete barriers (jersey bounce) are
normally used around the facility perimeter to prevent vehicle access to the perimeter security
fence. The ends of the barriers shall be provided with steel fittings to allow interlocking of

.adjacent units. Installation of the barriers may include a ditch immediately outside the barrier

perimeter. The depth and configuration of the ditch shall be as required by the design criteria
and such that it will aid in slowing vehicles before they reach the concrete barrier.

Moveable Vehicle Barriers At gates where fixed vehicle barriers are not acceptable, the .
design criteria may require installation of a movable vehicle barrier. Movement of the barrier
to open and close the entrance to vehicle traffic shall be remotely controlled by secunty
personnel from inside the guard station.

Bollard (Post) Vehicle Barrier Bollard vehicle barriers are used to prevent vehicles from
crashing into facilities and to keep vehicles at a distance from buildings to minimize
car-bomb threats. The barrier is composed of many bollards (or posts) sticking up from the
ground. The bollards shall be laid out to maintain a neat appearance. Specific design
requirements will be given in the design criteria.

Aircraft and Helicopter Barrier If the placement of cable and pole barriers to preclude
the landing of light aircraft and helicopters near a secured facility is required, such
requirement will be identified in the design criteria.

Railroad Barrier Vehicle barriers and train derailers are required at railroad entry points
into protected areas.

GRADING, DRAINAGE, AND ROADS
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6.1

Grading of Alarm Corridor Where ponding of water or freezing of water ponds might

affect the operation of the perimeter detection system, the area shall be graded to provide
drainage.

Road Systems Roads will be constructed in accordance with the design criteria. Designs

for entrance roads, patrol roads, and parking areas shall also incorporate the security
requirements set forth in this section.

(a) Entrance Roads Roads providing access to facility areas shall be designed to
prevent a direct approach to the gate following high speed acceleration. The road
design shall utilize a curve or other means to reduce the ability to accelerate to a high
speed for the purpose of penetrating the gates or vital facilities.

(b) No portion of an entrance road shall be located so near the security fence as to provide
easy access to the fence by a vehicle.

(c) Patrol Road Security patrol roads shall be provided for the length of all permanent
security fences. The center line of the roads shall be approximately 40 feet from the
security fence line and within the secured plant area. When required, an unsurfaced
patrol road shall be provided outside the animal barrier fence.

(d) Parking Vehicle parking areas shall be a minimum distance, as designated by the
design criteria (normally fifteen feet), from any security fence, security building, or
sensitive building,.

SECURITY BARRIER PENETRATIONS

11

1.2

Pipe penetration through or under perimeter fences shall be designed so that the maximum

- open area is 96 square inches with no more than one dimension greater than six inches.

Some security systems may require pipes containing flowing liquids passing through the
alarm corridor, to be buried a minimum of five feet below grade.

See Section 1630 5.5 and 1630 3.2 for requirements for penetration of security barriers by
electrical ducts, cable trays, and utility corridors.

PERIMETER LIGHTING SYSTEM

8.1  Thelighting system shall be designed to allow visual observation by the guards and, where
required, accommodate camera recording. Specific illumination, contrast, and layout
requirements will be given in the design criteria.

CCTV SYSTEMS

9.1

When the design of the security system includes a CCTV system, cameras suitable for the
particular operating environment shall be selected. The sensitivity, coverage, and operation
of the system will be specified in the design criteria.
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0180-10. INTRUSION DETECTION SYSTEMS

0180-11.

10.1

Intrusion detection systems are custom-designed for each facility. Specific requirements will
be identified in the project design criteria.

MAIN GUARD STATION

1.1

11.2

13

11.4

115

116

General All facilities requiring a perimeter enclosure and/or intrusion detection system
shall incorporate a main guard station into the design as directed by the design criteria. The
main guard station should be strategically located on the perimeter boundary and should
support the guard force strength assigned to protect and control facility security functions.
Specific features and functions must be determined on a case basis, but will generally include
and/or consider the following features: (a) facility layouts, (b) guard desk, (c) facility entry
control for both personnel and vehicles, (d) either a CSCC or an interface with an interior
CSCC, (e) a portal and package monitoring system, (f) a signal retransmission cable system,
(g) an antenna system, and (h) an emergency SACS.

Layouts The main guard station layouts shall consider, as a minimum, the number of
employees requiring access on a daily basis, queuing of personnel during daily arrivals and
departures, handling and detecting contraband and/or unauthorized material carried either
into or out of the facility, protection of security forces, relationship to vehicle entry and exit -
control point(s), proximity and distance to an existing or planned Security Alarm Control

System, handling of uncleared visitors, and the need for storage of security force materials
and equipment.

The layout should be strategically placed and sized to provide protection to security
personnel, observation and control of all vehicle and pedestrian traffic, inspection and
monitoring of hand-carried packages and support documentation, and handling of visiting
and/or uncleared personnel. Incorporation of other security features, such as a CSCC, must
be considered on a case basis and will be identified in the project design criteria.

Eacility Entry Control The main guard station shall be designed to function as the
primary facility entry control point for personnel and/or vehicles. The basic entry provisions
will be designed to meet the requirements of DOE Order 5632.1C as they apply to the
security areas specific to the operating facility functions.

Central Security Control Center The CSCC in the facility serves as a security center.
This plant control center shall be equipped to handle security. Economical application of
other reliable technology should be explored for future communication channels.

SACS The SACS is a computer-based security system which provides real-time monitoring,
evaluation, and tactical data for guard action. These same data may also be relayed to the
INEL Central Alarm System.

(@) The size of the SACS will depend on the number of alarm data and video assessment
channels needed as identified in the design criteria. The SACS provides the operator
with information through a combination of visual and/or auditory devices.
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117

118

(b) The system shall be designed to obtain and display as much information as required by

the design criteria to provide:
1. Immediate alarm and alarm assessment information covering sensitive plant areas.
2. Direct communications with the INEL Central Alarm System.

3. Electronic recording of SACS activities for future evaluation.

(c) Typical functioning of a SACS system is as follows. When an alarm occurs at any

plant location or perimeter zone, an audible tone alerts the operator. The SACS

interprets the alarm condition and matches it to its assigned priority, simultaneously
transmits the alarm information, initiates recording, and presents the information to the
operator. Additionally, live and recorded closed-circuit television is automatically
switched to the alarm video monitors. With all pertinent alarm data presented to the
operator, the established security alarm response procedures can be performed.

(d) Where required by the Work Scope, the AE shall develop detailed criteria, functional

and logic diagrams, plant facility, building, and perimeter zone maps, sensor locations,
etc.

(e) The SACS system shall be located in a hardened room. The hardened room shall be

located away from normal vehicular or pedestrian traffic and shall require rigid entry
control. Any HVAC vents or registers shall provide for timely closing from within the
room in the event that gas bomb attempts are made.

Portal and Package Monitoring System All hand carried items are subject to
search and examination by security personnel. Systems and devices designed and/or
specified for these uses may consist of, but not be limited to, the following: X-ray, metal -
detectors, fission detectors, and beta-gamma detectors. Requirements for a given facility
will be given in the design criteria.

Security Signal Transmission Cable System Cable systems transmitting critical
security information and security alarms shall be protected from signal tapping, tampering,
or sabotage. The security system circuitry will have self-monitoring capabilities so as to
alarm in the event of signal tapping, tampering, or loss of circuit continuity.

(a) When feasible, cable vaults shall be located within the security fence. When this is

not feasible, special design features, such as the use of CCTV surveillance, may be
required.

(b) Junction Boxes Distribution junction or terminal boxes of a small size shall be
spot welded closed to prevent easy access. Larger junction boxes (or terminal
boxes) shall be fitted with alarm switches and locked with approved security key
locks. The boxes shall be located to minimize accessibility.

(c) Direct Burial Cables Perimeter alarm cables located in the perimeter zones need
not be encased in conduits. When direct burial cables are used, they shall be covered
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0180-12.

0180-13.

11.9

11.10

11.11

with sand before the trench is backfilled. Cables crucial to system operation (as

identified in the design criteria) shall be protected by a layer of red concrete about
one foot from the surface.

Antenna System Where required for a fixed station, the antenna system shall be
designed at a height appropriate for INEL area communications as specified in the design
criteria. Each antenna above the building or tower shall have lightning protection per
NFPA 780. Coaxial cable shall be MIL SPEC quality. Cable connectors shall be
weatherproof or covered with appropriate weatherproof coax seal. The antenna shall be

designed for wind loading. Aircraft warning lights shall be provided where necessary to
meet FAA requirements.

Emergency SACS Where required by the design criteria, a smaller back-up SACS

shall be installed at major SNM secured storage areas. The system shall provide

monitoring of critical areas and provide a selected number of alarm and video signals to
the INEL Security Headquarters ).

The operating modes, parameters, etc. will be specified in the design criteria.

SECONDARY GUARD STATIONS

1241

Secondary guard stations are located at auxiliary plant entrances to control access of
vehicles and/or personnel. The equipment or security capabilities for a typical secondary
guard station will include (a) stand-up work table, (b) communication systems, (c) gate
controllers, (d) card readers, (€) badge rack, and (f) vehicle barrier control.

INTERIOR SECURITY SYSTEMS

1341

SNM Storage Facility SNM storage systems, in general, must provide safe and secure
storage of SNM. SNM storage facilities must meet the special requirements of DOEM
5632.1C. The storage facility must, as a minimum, provide barriers preventing
unauthorized access to the fuel, establish a clean and controlled environment for the fuel
storage and handling, and support appropriate fuel inventory, accounting, and quality
control programs. Additional features to prevent overt attempts at theft or damage to

SNM must be considered on a case basis. The specific requirements will be defined in the
design criteria.

(a) Physical Security Requirements All physical features incorporated into the
design must be considered in terms of providing a graded and
performance-evaluated physical protection system; the roof, walls, and doors must
equally satisfy the delay and intrusion prevention requirements specified in the
design criteria.

(b) Additional requirements may apply, depending on the category of materials to be
stored. These categories are defined in DOE G 5632.1C-1 Attachment 7. A graded

approach to the design should be taken to provide a design keyed to the appropriate
material storage designation.
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(c) Door Design In addition to the requirements discussed in the preceding

paragraphs, door design must provide controlled personnel and vehicle access,

accommodate the vehicles servicing the storage facility, and prevent physical
tampering. '

Vehicle Barriers The need for vehicle barriers must be determined on a case

basis. When vehicle barriers are required, they shall conform to the requirements
of DOE M 5632.1C-1, Chapters VI and VII.

ADS When an ADS is required, its configuration and control methods will be

determined as a part of the security system design and will be specified in the design
criteria.

Other Building Features The requirements for lights, heating and ventilating,
fire protection, and emergency power will be identified in the project design criteria.
Factors that the AE shall consider in the facility design are location, existence of an
outside cleared area, location within an administratively controlled area, designation
as a materials access area, protected area, or exclusion area, availability of support
systems at the operating facility, etc.

Security Alarm Systems Security alarm systems provided for classified matter,
large property interest, or SNM storage should be consistent with the use, amount,
and category of material to be stored and the degree of physical protection required
as identified in the design criteria. These systems may include the following:
alarms, video monitors, specialized entry control and identification systems, special
lighting (infra-red, for example), anti-tamper devices and tamper detection systems,
intrusion detection systems, activated denial systems, etc. All systems must be
designed to communicate with the SACS.

0180-14. SAFEGUARDS AND ACCOUNTABILITY MEASUREMENTS

1441

ility Safeguards computer and

document storage facilities shall conform to requirements set forth in DOE G 5632.1C-1,
DOE 5639.6A, and DOE 1360.2B.

(a)

(b)

Security Systems, Alarms, and Video Monitors The safeguards computer
facility shall be protected by alarms and video monitors. Where feasible, cables
should be run under a false floor. Cables run under a false floor shall comply with
ANSI/NFPA 70 and 75. Classified circuits shall be enclosed in metal conduits.
Security systems, alarms and video monitors shall meet the criteria for a vault-type
room if there is open storage of classified materials.

Entry Control An entry control system, such asa card reader, shall be required
for personnel admission into a safeguards computer facility.
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14.2 Measurement Instrumentation
(a) SNM Diversion Detection All possible SNM routes from a facility should be

(b)

(c)

(d)

(e)

®

()

(h)

identified, and access denied in the design through use of SNM detectors or
anti-syphon devices, etc., where possible, and alarm instrumentation installed on the
remainder. All authorized routes should be controlled and monitored for material
control and accountability purposes.

Samplers and sample transfers to the laboratory areas should be remotely operable,
wherever possible. Alternately, if hands-on samplers are used, they should be access
controlled, monitored by flow or other alarms, and monitored by
motion-detector-equipped CCTV.

Process vessel levels, transfer valves, and transfer routes should be monitored and
alarmed on vessels used to isolate or store static inventory solutions and on vessels
used to measure material throughput or inventories. Solutions in these vessels must
be capable of being mixed to a uniform concentration and sampled in a representa-
tive manner. Vessel and piping configurations should support calibration activities.

Solid waste removal systems should be designed to ensure that they are not used as
SNM diversion routes. Verifications may take place at the facilities or at an
alternate location with adequate security controls.

The design should be reviewed for identification of other sensitive areas requiring
access controls, alarms or motion detectors equipped with CCTV surveillance.

Vital sensors shall be installed with anti-tamper devices and alarms, or physical
barriers with entry control shall be provided.

Signal Transmission System Safeguards measurement circuit cables will be
installed to a level of protection defined by the project design criteria.

Remotely Located Computer Terminal SNM classified accountability
computer terminals located in general access areas shall be secured through access
control, security alarms, and physical security. All display equipment shall be
oriented to prevent viewing of the display data by passing personnel. Circuits shall
be protected to prevent unauthorized monitoring.

Other Accountability Equipment Other equipment and documents used in

classified accountability work, such as weighing, radiation monitoring, quality
control, etc. shall be located in a secured room. It is likely that these equipment .
items will be located in the same room housing the SNM accountability terminal and
that the above requirements for security shall apply.

0180-15. SECURITY BOOTHS

15.1 Where the design criteria require that high security risk areas be protected by security
booths, the design of these security booths and associated controls for manual and
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remotely controlled locks shall meet both safety and security requirements. All modes
(i.e., normal operating, emergency exit, security alert, and safety emergency evacuation)
shall be considered. Security booth doors are used to control personnel entrance and exit.

Emergency exit (nonbooth) doors shall be provided to accommodate fire/criticality
evacuation.

(a)

(b)

(c)

(d

Normal Entrance/Exit Mode For normal authorized entrance and exit, the booth
door will be used. When a valid identification card is read by the security
monitoring system, the acknowledged validation will release the magnetic door lock
and allow the person to enter or leave through the controlled entrances. Additional

security is provided by associated positive identification and video surveillance -
systems.

Emergency Exit Mode Emergency exit doors (nonbooth doors) shall be
designed to facilitate rapid exit using UL approved exit hardware. Relocking of the

door will be automatic. Nonbooth doors shall not be provided with entrance
hardware. :

Booth doors shall be designed with proper exit hardware to accommodate
emergency exit without use of an identification card. Such exit shall be alarmed.

Security Alert Mode To cope with a security threat (terrorist intrusion),
provisions shall be made to prevent the booth door from being opened from the
outside during a security alert. :

Safety Emergency Evacuation Mode In the event a fire alarm or criticality
alarm is activated, it shall be possible for personnel to evacuate the area through the
nearest door, including emergency exit (nonbooth) doors.
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0185-1. CODES AND STANDARDS
1.1 Applicable Codes and Standards

0185-2.

0185-3.

1.2

1.3

¢ AES 0100-1, Codes and Standards

¢ National Fire Protection Association (NFPA) Codes and Standards.

o DOE 420.1, Facility Safety

o DOE 440.1, Worker Protection Management for DOE Federal and
Contractor Employees

¢ Other DOE Orders and statutory requirements, not listed above, that contain

requirements of a more limited extent relating to the DOE Fire Protection
Program.

Referenced Codes and Standards

¢ DOE-HDBK-1062, DOE Fire Protection Handbook.
DOE-STD-1088, Fire Protection for Relocatable Structures (See
Appendix-K)

DOE-STD-1061, Fire Protection Design Criteria (in draft)

Factory Mutual Loss Prevention Data Sheets.

American Petroleum Institute Guidelines.

Product Directories of Underwriters Laboratories, together with the
periodic supplements (UL).

¢ Factory Mutual Research Corporation Approval Guide (FM)

e UFC, Uniform Fire Code (ICBO)

Other Sections of the AES Which Include Fire Protection Criteria Refer to
0110, Architectural; 1530, Fire Protection Systems; 1535, Fire Water Storage

and Distribution, and 1670, Communications and Alarm Systems, for
additional fire protection criteria.

CODE OF RECORD AND RETROACTIVE APPLICATION OF CODES AND
STANDARDS

21

The fire protection related codes and standards in effect when facility design
commences will be the "Codes of Record" for the facility and will remain in
effect for the lifetime of the facility.

2.2 Exception: If there is a significant life safety hazard that endangers building
occupants or the public, the facility shall be upgraded to the requirements of
the current edition of the code or standard, as it relates to the significant
hazard.

DEFINITIONS .

3.1 The following definitions apply at all DOE-ID facilities:

3.2 DOE-ID Authority Having Jurisdiction For the purposes of this manual, and

where referenced in the codes and standards, the DOE-ID AHJ shall be as
defined by the Fire Protection Program Manager.
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33

34

35

OC Facility FPE The OC Facility FPE is a clearly identified individual for
each DOE-ID facility whose duties include the responsibilities hsted fora
facility fire protection engineer.

Fire Protection Panels

(a) Communication Panel A UL listed and/or FM approved fire panel that
transmits all information from the reporting panels to the DOE-ID Site
Alarm System, responsible fire department, or other constantly attended
location. Communication may be via hard wire conductors, fiber optic
cable, or phone lines.

(b) Reporting Panel A UL listed and/or FM approved fire panel that takes
field devices (manual alarm pull stations, smoke detectors, tamper
switches, flow switches, etc.) to a common point with local annunciation.

Listed. Equipnient or materials to which has been attached a label, symbol, or
other identifying mark of a recognized testing organization.

0185-4. DESIGN REQUIREMENTS

4.1

OC Project Management Design Responsibilities

(a) Design requirements for fire protection systems including the hazard class,
type of protection to be provided, zoning of protection or alarm systems,
and system flow rates, will be provided by the OC Facility FPE as part of
developing project design criteria. Requirements for special facilities or
systems shall be provided by the OC Facility FPE and included in the
project design criteria. All plans and specifications shall be reviewed by
qualified personnel competent to assess compliance with fire safety and
fire protection requirements.

(b) The OC Facility FPE shall determine whether a design meets applicable
government regulations, codes and standards, subject to
approval/acceptance of all final or as-built design drawings by the OC
Cognizant FP.

(c) For detection and alarm systems, the OC Project Manager will obtain the
system requirements from the OC Facility FPE and the C&AO (Life
Safety, Security Systems, and Configuration Management Systems) for the
specific system, and will submit these to the AE as design requirements.
The C&AO will issue hardware and software address assignments as

applicable for the mtegratlon of the system to the site-wide system prior to
Title II design.

(d) The OC Project Manager will include the responsible unit of the C&AO as
a reviewer in the formal Design Review. The OC Facility FPE will also

review this information as part of the formal Design Review, and the OC
cognizant FPE.



Page 3 of 7

DOE-ID ARCHITECTURAL TITLE: FIRE PROTECTION
ENGINEERING STANDARDS DATE: August 1998 SECTION: 0185

4.2

4.3

(¢) The OC Facility FPE will provide the containment criteria for Liquid Run-

Off Control as part of developmg project design criteria with reference to
Section 110-3.17.

(f) All designs for telecommunications facilities shall be coordinated with and

reviewed by the Telecommunications Systems Unit of the OC in formal design
review process.

OC Communications and Alarms Qrganization Design Responsibilities

(a) The C&AO shall assign unique event numbers to alarm communication
panels, and shall be responsible for event number software entry and
hardware address assignments on the site fire alarm computer, with the
approval of the OC Cognizant FPE.

(b) Final connections to existing systems will be performed by the C&AO. In
cases where Davis-Bacon requires work to be performed by the
Subcontractor, the C&AO must be present to witness the tie-ins.

(¢) The C&AO will perform the SO test on all new systems prior to being
placed in service. The installation contractor must be present to perform
any additional corrections or adjustments on the new system. This SO test
must be approved prior to final payment to the installation Subcontractors.

AE Design Responsibilities

(a) The AE shall provide the OC with drawings and specifications regarding
fire protection, suppression and detection systems. These drawings, as a
minimum, shall show sufficient information on the drawings and in the
specifications for a qualified fire protection subcontractor (as described
later) to prepare the detailed design after the construction subcontract is
awarded. The AE drawings shall not show detailed design features such as
sprinkler head location, pipe sizing within a building, or hydraulic
calculations. The AE shall maintain in the project file any information
regarding engineering layout of piping and leads required for hydraulic
calculations needed to supply the design parameters for the specifications.

The drawings and specifications shall be limited to the following
information:

1. Floor plans showing the area(s) to be provided with fire protection.

2. Required hydraulic density over a specific area.

3. A current water flow test for water supply data. This must identify the
test location (e.g., to the pump, to the main), and shall be dated no
more than 12 months prior to the bid package issue date. This
information shall be provided by the OC Facility FPE.

Riser and water supply connection locations.

Hose station locations.

Underground fire main tie-in locations.

Inspector’s test and special drain locations.

Sleeve locations in all masonry walls and floors.

PN
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44

4.5

9. Fire alarm tie-in locations.

10. General location of obstructions, such as major ductwork, hatches, etc.

11. For special gas extinguishing systems, the location of items such as
louvers, doors, automatic door closures, HVAC systems, and power
supply and alarm tie-in locations shall be shown.

12. Specifications shall include the minimum size of any underground main.

13. Specifications shall specify the initial point in the system for hydraulic
calculations. Generally, calculations will be required to extend to the
nearest water flow test point.

Subcontractor Design Resnonsii)ilities The AE shall include the following
requirements in the specification for fire protection systems:

(a) The Subcontractor shall include proof of state-required certification or
NICET certification as part of the bid package. The Subcontractor shall be
responsible for preparing installation drawings using an individual in
responsible charge of the design who holds a minimum NICET II
certification. '

(b) The Subcontractor shall be responsible for preparing sprinkler system
hydraulic design and other calculations (e.g., sway bracing), and shall
provide the calculations, applicable vendor data, and system drawings
which conform to NFPA 13 requirements for working drawings for review
and approval to the OC, and as part of the as-built submittal package.

(¢) Upon project completion, the Subcontractor shall provide final
calculations, applicable vendor data, and as-built system drawings.

(d) The Subcontractor will provide documentation to provide long term
maintenance and troubleshooting. The documentation supplied will vary
with the type of system installed, but will include as a minimum as-built
drawings including but not limited to one-line system drawmgs, ﬂoor
plans and equipment layout drawings.

(e) The Subcontractor is responsible for field verification of the design to eliminate
problems of obstruction or interferences.

Qualified Subcontractor A qualified fire protection subcontractor is any
subcontractor whose primary business is the design and installation of fire -

- suppression and/or alarm systems. For design and installation of sprinkler

systems at DOE-ID facilities located in Idaho, the subcontractor shall show
proof of current certification as a certified fire protection sprinkler contractor
as required by the State Fire Marshal.

GENERAL REQUIREMENTS

5.1

Unique processes or unproven technologies, which are not addressed by the
mandatory codes and standards listed in this manual shall be protected by
isolation, segregation, or use of special fire control systems (inert gas,
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5.2

53

54

5.5

explosion suppression, etc.). Design criteria shall be as determined by the OC
Cognizant FPE. In addition, devices for limiting or controlling the effects of a
fire (filters, blast walls, emergency shutdown systems, etc.) shall be provided
as appropriate.

Contractors having design responsibility shall follow DOE and nationally
recognized standards. The incorporation of fire protection and life safety
features in buildings is an important factor of good engineering. These
features shall be considered in the original concept. The basic fire protection

criteria for design of new facilities and modifications for existing facilities are
outlined below.

Standards General fire protection design requirements are defined by DOE

Order 420.1, in Sections 0110 and 1530 of this manual, and the national
codes and standards.

Improved Risk Concept for Fire Protection Systems Fire protection design for
facilities shall incorporate an "improved risk" level of fire protection as
directed in DOE 420.1.

DOE Fire Protection systems shall meet or exceed the minimum requirements
established by the National Fire Protection Association. Basic requirements
shall include: a reliable water supply of acceptable capacity for fire
suppression; noncombustible construction of an acceptable nature for the

~ occupancy of the facility; automatic fire extinguishing systems; a means to

summon the emergency response force in the event of a fire; and a means to
notify and evacuate building occupants in the event of a fire. For areas subject
to significant life safety risks, serious property damage, program interruption,
or loss of safety class equipment as defined in the relevant facility SAR,

additional protection measures may be deemed necessary as determined by the

0185-6. FIRE HAZARDS ANALYSIS

6.1

Fire Hazards Analysis An FHA shall be conducted for DOE-ID facilities by
the OC Cognizant FPE as required by DOE Order 420.1.

0185-7. FIRE PROTECTION DESIGN FOR VITAL AREAS

71

72

Fire protection systems for vital programs shall incorporate a higher standard

- of protection than the “improved risk" level. Areas of high value or of high

program importance such as computer areas or control rooms should be
provided with a rapid response system in addition to sprinklers when
determined necessary by the OC cognizant FPE.

Fire protection design for telecommunications, alarm, electronic
computer/data processing facilities, and similar systems such as instrument
rooms, control rooms, vital computer rooms, shall be as specified in FM Data
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Sheet 5-32 and NFPA 75, Standard for the Protection of Electronic Computer
Data Processing Equipment.

7.3 In areas where a fire could cause damage to a saféty class system and where no
redundant safety capability exists, a redundant fire protection system shall be
provided for the safety class system. Fire suppression systems or safety

systems shall be designed such that an actuation will not damage the safety
class system.

0185-8. STORAGE OF MATERIALS

8.1 Storage facility design shall ensure that sufficient storage space is prov1ded to

allow safe, proper storage with minimum fire risk in accordance with the
NFPA 231 series codes.

8.2 Special storage provisions shall be made for materials such as flammable and
combustible liquids (e.g., paints, solvents, fuels, and oils), lumber, compressed
gases, certain reactive chemicals, corrosives, and explosives in accordance
with applicable codes and standards.

8.3 Compressed gas cylinder storage that is located outside may be stored in a
lean-to type structure. The structure shall be well ventilated and have a roof of
non-combustible material. Intermixing of different types of compressed gas
cylinders is prohibited. Oxygen gas cylinders shall be separated from other
types of cylinders with a one-half hour minimum rated block wall six-feet
high, or taller than the adjacent cylinders. If no separation is desired by a
block wall, a minimum of 20 feet separation from the closest stored cylinders
is required. There shall be no windows, louvers, ducts or other openings in
the wall directly above the compressed gas storage area. A minimum of ten
feet shall be maintained from any doorway to the compressed gas storage area.

Refer to NFPA 51 for information on oxygen gas cylinders for outside
storage.

8.4 Adequate space shall be provided for visibility and ready access to all first aid,
safety, and fire equipment such as emergency respirators, safety showers,
emergency valves and switches, fire alarm pull stations, sprinkler risers, fire
hose connections, and fire extinguishers.

0185-9. FLAMMABLE LIQUID STORAGE AND HANDLING FACILITIES

9.1 NFPA 30, Flammable and Combustible Liquids Code, is the basic standard for
flammable and combustible liquids.

9.2 In addition to meeting NFPA 30, the location and spacing of flammable and
combustible liquid storage tanks and piping shall conform to UFC Article 79,
and FM Data Sheet 7-29. Outside storage will be maintained an adequate

distance from important buildings or structures as per required national codes
and standards.
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9.3

Laboratory operations involving flammable/combustible liquids shall conform
to NFPA 45.

0185-10. LIGHTNING PROTECTION Refer to Section 1600-5.

0185-11. BATTERY ROOMS

0185-12.

0185-13.

0185-14.

111

11.2

Battery banks of non-sealed cells should be located in a room separated from
the rest of the building by noncombustible walls and shall be provided with an
eye wash station. When the fire exposure to or from other building
occupancies warrants fire rated construction, the fire resistance rating shall be

as specified in the project design criteria. Refer to Section 1660 for additional
requirements.

Design shall ensure that hydrogen concentrations do not exceed 25% of the

lower explosive limit (approximately 1% for hydrogen). Forced ventilation is
not normally required.

ELECTRICAL SWITCHGEAR ROOMS

12.1

12.2

Electrical switchgear rooms shall comply with the requirements of the UBC,
NEC and Life Safety Code. They shall be provided with smoke detection for
rapid discovery of arcing or fire. Combustible construction materials, other
than insulation on wiring and backboards, shall not be allowed in these rooms.

With compliance with items above and if two hour rated barriers separate the
switchgear rooms from the remainder of the facility, sprinklers may be omitted
from high voltage switchgear rooms (above 480 V) unless directed by the
project design criteria. Sprinklers should be provided in 480 V and lower
switchgear rooms in a sprinklered building.

TRANSFORMER INSTALLATIONS

13.1

Fire protection requirements for fire detection, suppression, and alarms shall
be determined using FM Data Sheet 5-4. Refer to Section 1630-4.

STANDBY/EMERGENCY POWER SUPPLY SYSTEMS

14.1

Precautions regarding fire suppression systexhs discussed in NFPA 110 shall
be considered. Refer to Section 1646-3.
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0190-1. CODES AND STANDARDS

0190-2.

0190-3.

1.1 licable Codes and Standard
¢ AES 0100-1, Codes and Standards
¢  DOE Order 420.1, Facility Safety
1.2 Referenced Codes and Standards
¢ DOE/EV/1830-T5, A Guide to Reducing Radiation Exposures to ALARA.
GENERAL
21 Where a conflict occurs between standards or codes the conflict shall be brought to the
attention of the Operating Contractor or DOE-ID for resolution. Conflicts regarding the AE
Standards shall be resolved as directed in Section 0010-4. ~
2.2

Facility design shall be such that due consideration is given to preventing the release of
hazardous material to the environment. All facilities shall be designed to ensure compliance
with applicable federal standards for the protection of the environment.

HAZARDOUS WASTE

3.1

3.2

33

3.4

Design shall include adequate provision for the safe collection, storage, and ultimate

treatment of hazardous waste by an approved method that will minimize hazardous waste
disposal needs.

Liquid Waste Containing Radioactivity Service wastes, such as discharges from mop

- sinks, lab sinks, process stream condensate, process cooling water, or similar type service

wastes that have the possibility of containing radioactive contamination, shall be connected
to an existing waste diversion system or provisions made to provide a similar type detection,
diversion, and holding system. ‘Holding tanks shall be designed for mixing, sampling, and

pump out. The existing diversion system at ICPP continuously monitors and will alarm and.

automatically divert the contaminated waste to a holding tank for processing as may be
required. All diversion monitors in new design shall have an alarm in the operating area and
other areas as may be necessary.

Radioactive Laboratory Wastes A special drain connected to the process waste system
shall be provided for disposal of radioactive laboratory and service wastes.

Process Wastes Liquid process wastes shall be collected and sampled near the source of
generation before batch-wise discharge through appropriate pipe lines or by tank transfer to
a liquid waste treatment plant or arca. These wastes shall be individually collected at that
facility in storage tanks equipped with sparges, sampling and volume measuring devices, and
transfer system. Process waste storage tanks and transfer lines shall be designed and
constructed so that any leakage will be detected and contained before escape to the
environment occurs. Transfer lines shall have inspection collection pits at practical intervals
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3.5

3.6

into which leakage can drain by gravity. Minimum design shall include adequate provision

for the safe collection, packaging, storage, and disposal of solid waste resulting from facility
operations.

Lead The use of lead at the INEL is controlled. Prior to using lead in an engineered system
or component, consideration should be given to the use of lead substitutes, prevention of
contamination of lead and the use of existing contaminated lead. The intent of these

requirements is to minimize (and eliminate when possible) the generation of hazardous
wastes.

All engineering designs requiring shielding should consider the use of substitutes, such as
steel which only requires 50% additiona! thickness to provide the same shielding. When it
is not possible to use a substitute, as in a system with severe space constraints, consideration
should be given to protecting the lead from becoming contaminated (i.e., steel jackets) and
for ease in removing the lead when the system is dismantled or modified.

PREVENTION OF NUCLEAR CRITICALITY ACCIDENTS

4.1

Design of nuclear criticality prevention provisions, including equipment and procedures, shall
meet the requirements of DOE Order 420.1 .

RADIOLOGICAL SAFETY

5.1

5.2

Facilities shall be designed to minimize personnel exposures, provide adequate radiation
monitoring and alarm systems, and accommodate health physics activities, such as
decontamination, radiation analysis, materials handling, job control, etc. To the extent
feasible, design objectives for dose-equivalent control are to be established to maintain
complete containment of dispersible radioactive materials and to prevent the generation of
any airborne radioactive materials in areas that are or may be occupied.

DOE/EV/1830-T5, A Guide to Reducing Radiation Exposures to ALARA, provides
additional guidance that shall be considered for radiological design.
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0200-1. CODES AND STANDARDS

0200-2.

1.1

1.2

Applicable Codes and Standards
e AES 0100-1, Codes and Standards

Referenced Regulations, Codes and Standards

e CERCLA, Comprehensive Environmental Response, Compensation, and
Liability Act '

RCRA, Resource Conservation and Recovery Act

TSCA, Toxic Substance Conservation Act

AASHTO Standards.

NESC, National Electrical Safety Code

State of Idaho Transportation Department, Division of Highways, Standard

Specifications for Highway Construction

Union Pacific Railroad, Technical Specifications for Industrial Tracks

¢ DOE Order 420.1, Facility Safety

¢ DOE-STD-1020, Natural Phénomena Hazards Design and Evaluation Criteria for
Department of Energy Facilities

¢ DOE-STD-1021, Natural Phenomena Hazards Performance Categorization
Guidelines for Structures, Systems, and Components

e 40 CFR 270.14, EPA Administered Permit Programs: The Hazardous Waste
Permit Program--Contents of Part B: General Requirements

e 40 CFR 761.65, Polychlorinated Biphenyls (PCBs) Manufacturing, Processing,
Distribution in Commerce and Prohibitions—Storage for Disposal

GENERAL

2.1

2.2

23

Surveying The INEEL has been plotted with a Mercator system of coordinates
and is contour-mapped in 10 ft intervals of elevation. A mosaic, or aerial
map, and various geological plots are also available. When this information is
needed for design purposes, the AE will be furnished available prints and data
upon request to the OC. Actual elevations and coordinates shall be shown on
the drawings and shall be determined from the present ground control system
in use at the INEEL. Information on past and present control systems is
included in Appendix J, Surveying Control on the INEEL.

Site Conditions When information concerning site conditions (topography,
soil conditions, subsurface rock formations, road and structure locations, etc.)
is not available but is essential for design purposes, the AE shall request the
necessary information from the OC or DOE-ID.

Soil Conditions The following tables summarize data taken from geotechnical
reports, well drilling logs, and test hole logs. The 1997 UBC soil profile type
indicated shall be used in UBC seismic calculations unless location specific
soil data or a geotechnical report indicate otherwise. The minimum, average
and maximum depth to basalt based on available information at each major -
facility is also included. If depth to basalt is critical for a new building or
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structure, the depth to basalt at the specific location should be verified i)y test

holes, test pits or another appropriate method.

Surface
, layer
Description of Soil Layers thickness | Depth to Basalt (ft)!
Facility Surface layer 2™ layer (ft) Min | Avg | Max
ANL Sandy silt Silty gravel 0-1.5 5 15 38
CFA Sandy silt Sandy silt 0-2 7 19 27
INTEC Silty gravel | Sandy gravel 0-1 17 37 64
NRF ‘Silty gravel | Sandy gravel 0-2 4 27 50
RWMC Silt Sandy gravel 1-5 2 10 26
TAN Silt Clay 5-10 6 39 63
TRA Silty gravel | Sandy gravel 0-1 14 48 73
WROC Sandy silt Silty gravel 0-2 6 7 8
(PBF)
1. Depth to basalt is from monitoring well drill logs.
97 UBC Soil Profile Type
Based on
Shear Wave
Facility | Based on SPT Velocity
ANL SD
CFA SD
INTEC sc' sC
NRF sc!
RWMC SD
TAN SD
TRA SD
WROC SD

1. Basalt was extrapolated to a depth of 100 feet to assess the shear wave velocity.
Note: Blank cells indicate insufficient data.

24  Flood Design Flood design shall be in accordance with DOE-STD-1020. The
premliminary INEEL Regional Design Basis Flood (DBFL) elevations are as

follows: :
Performance
Category PC-1 PC-2 PC-3 PC-4
Recurrence _ 100,000-
Interval 100-yr 500-yr 2000-yr | 10,000-yr yr
_ DBFL Elevation above sea level (ft)!
CFA Above Above Above Above Above
flood flood flood flood flood
plain plain plain plain plain
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2.6
2.7
2.8

29 -

2.10

2.11

DATE: December 1998 l SECTION: 0200
Performance
Category PC-1 PC-2 PC-3 PC-4
Recurrence , 100,000-
Interval 100-yr 500-yr 2000-yr | 10,000-yr yr

DBFL Elevation above sea level (ft)’

INTEC
NRF
PBF Above Above Above Above Above
flood flood flood flood flood
plain plain plain plain plain
RWMC
TAN
TRA

Note: Blank cells indicate that information is not yet approved or available.
1. The flood elevations are based on the North American Vertical Datum of 1988 (NAVDS8).

An alternate design strategy based on trade-off studies and evaluations
comparing cost and schedule impacts of siting above the DBFL to risks and
consequences of failure may be developed. Alternate strategies include:

(a) Modify of the flood,
(b) Harden SSC or site,

(c) Develop alternate design based on emergency action plan.
Flood design for RCRA facilities shall be in accordance with 40 CFR 270.14.
Flood design for TSCA facilities shall be in accordance with 40 CFR 761.65.

Surface Drainage Design for surface drainage from local precipitation shall be
in accordance with DOE-STD-1020. The INEEL site specific local
precipitation standard for a 25 year, 6 hour storm is 1.4 in. total. All paved
areas adjacent to buildings and structures shall have a 1% minimum slope -
away from the buildings or structures. Unpaved areas shall be 2% minimum.
Concrete slabs, door stoops, truck ramps, etc., shall be sloped at least 2%,
where feasible. Splash pads shall be provided below roof drains, gutters, etc.

Where an area has a surface drainage plan, all new facilities shall be

coordinated with this plan. Where it is likely that surface drainage could

involve radioactive or hazardous substances, special features will be required.
Such provisions will be identified in the design criteria.

Excavation Specifications for excavation work shall require that excavations
comply with OSHA Standards, 29 CFR 1926 , Subpart P (and Subpart U if
blasting is necessary), Subsection 1926.651. Where major or complex
temporary support systems (shoring, cribbing, sheet piling, etc.) are required,
they shall be fully designed by the AE as part of the design package.

Where identified in the design criteria that hazardous or radioactively
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2.12.

2.13

2.14

2.15

- 2.16

217

contaminated materials will be encountered during excavation, the AE shall
indicate in the construction documents an estimate of the quantities involved.
Methods for removal and disposal will be included by the OC in the

subcontract Special Conditions and shall comply with Region 10 RCRA and
CERCLA requirements.

Backfill Where excavations are backfilled during construction of pipelines,
roads, railroads, etc., the material used, the method of placement, and level of
compaction shall be designed to prevent unacceptable settlement and to allow
adequate drainage if necessary. The backfill around a pipe shall be of a

material that will not damage the pipe. See the guide specification titled
"Earthwork."

A locator (ak.a. underground warning tape) ribbon shall be installed above all
buried utilities. This locator ribbon shall be 3 inches wide minimum and shall
be placed within a zone or 6 to 12 inches below the ground surface or 12 to 13
inches above the utility. The position of the locator ribbon should be based on
the depth of the utility, the ease of detection of the utility, the utility materials,
and the hazard presented by the utility. The product to be used shall have
metal foil which is completely encased in plastic so as to be unaffected by
Cathodic Protection Systems and can be easily detected with metal detectors.
The ribbon should be printed with the appropriate message of the
manufacturer’s standard wording. :

Fences Permanent security fences and temporary construction area isolation
fences (temporary security fences) shall be designed in accordance with the
appropriate drawings listed in Appendix D. See Section on Security for

specific security fencing requirements. See 1639-4.1 for grounding
requirements.

Roads and Parking Lot Designs for paved roads shall conform to Idaho State
Highway Standard Specifications. Typical road sections are shown on the
appropriate standard drawing listed in Appendix D. The design should be
based upon current or projected usage as identified in the project design
criteria. Geometric design of all roads, streets, access drives and parking areas
shall comply with AASHTO

Layouts shall be designed for safe rapid movement of emergency equipment.
The arrangement of roads and parking lots shall consider the safe evacuation
of personnel from the area, pedestrian/vehicle interactions, and access by
emergency responders and their vehicles to the site, fire hydrants, control
valves or other fire protection equipment. Appropriate guardrails and clear
space shall be provided to protect control valves, fire hydrants, flammable gas
and liquid storage tanks or dispensing stations, and electrical gear from
physical damage.

Where bus service is contemplated for a facility, provision must be made for
bus turnaround and loading zone. The minimum allowable turning radius of
site buses is 54 feet. Bus turnouts or turnabouts shall be provided at the end of
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0200-3.

2.18

2.19

2.20

emergency access roads. Design of bus turnouts or turnabouts should consider
the loads imposed on pavements by turning buses and trucks.

Railroads Designs for railroad tracks shall conform to Union Pacific Railroad
Company Standards. Minimum turnout radius shall be number nine.
Standard treated ties and tie plates shall be used for all track sections. A

typical INEEL track section is shown on the appropriate drawing listed in
Appendix D.

Manholes Concrete utility manholes shall be designed with a straight collar
section between the top of the manhole proper and the cast iron cover and
ring. This will allow for varying the elevation of the manhole cover (by
varying collar height) without disturbing the manhole. Typical INEEL
manholes are shown on the appropriate drawings listed in Appendix D.

Surface Finishes of Exterior Concrete Slabs Exterior concrete slabs (sidewalks,
door stoops, etc.) shall be given a "broom" surface finish or equivalent, to
minimize the safety hazard of slipping during freezing weather conditions.

OUTDOOR SUBSTATIONS

31

3.2

Switchyards, transformer yards, substations, and similar areas shall be
protected from entrance by unqualified personnel in accordance with NESC
110. .

The transformer yard shall be filled to a depth of 6 in. with 1-1/4 in. minus
crushed stone. Grading shall be such that drainage will be to a safe location
away from buildings and equipment. Curbing shall be provided. The
drainage area shall have sufficient volume to hold all of the liquid from the
largest transformer or other large oil filled equipment in addition to the
contents discharged from any installed extinguishing system during a
10-minute discharge. Gas or dry type transformers (padmount) are exempt.
from the yard requirements.
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0260-1. CODES AND STANDARDS
1.1 Applicable Codes and Standards

0260-2.

0260-3.

0260-4.

¢ AES 0100-1, Codes and Standards
o AES 01540-1, Codes and Standards

GENERAL

2.1

Refer to Sections 0266, 1540, 1541, 1542, and 1543 for piping material
requirements.

INSTALLATION

31

3.2

33

34

Identification Ribbon Underground pipelines shall be identified by use of a
plastic ribbon or stencil no less than 3 inches in width with a message printed
on the ribbon which identifies the actual pipeline contents. Marking tapes or
stencils shall be placed on existing lines where they are exposed by trenching
operations. The ribbon shall be wrapped around the pipeline at no less than 1
wrap per 3 feet of run. The plastic ribbon/stencil shall be color coded in
accordance with the INEEL Guide Specifications.

* Corrosion Protection Buried metallic piping (other than pipelines operating

at high temperatures, such as steam and condensate lines) shall be coated
and/or wrapped with materials manufactured for the specific purpose of
preventing pipeline corrosion unless supplied from the manufacturer with a
satisfactory wrapping or coating. Systems using wrapping materials are
preferred over those using coatings only. The protective wrap or coating
material used shall resist damage during normal handling and installation of
the pipeline. The total applied thickness shall not be less than 45 mils, except
for polyethylene coatings, which shall have a minimum thickness of 20 mils.
It shall have a minimum dielectric strength of 10 kV or greater. Installation
specifications shall provide for repair of damage to the coatings.

Buried pipelines that are subject to high temperatures and require both

‘insulation and corrosion protection (such as steam, condensate, and hot water

lines) shall be insulated with a product manufactured for the specific purpose
of insulating and protecting hot underground piping. ‘

Underground Potable Water Pipelines See Section 0266, Water
Distribution Systems.

CONNECTIONS TO EXISTING PIPELINES

4.1

The AE shall identify on the construction drawings the size, material and
location of pipe lines to be connected into
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4.2 Connections to existing pipelines require an approved procedure to insure the
positive identification of the line. The AE shall require the Subcontractor to
prepare and submit the procedure to the Contractor for approval. As a
minimum, the procedure shall include the following:

(a) The procedure to isolate to the line at the connection point.
(b) Record search to identify pipe size, material and locations.
(¢) Method of field verification of pipe size, material, and location.

(d) A safe work permit.

4.3 Hot Tapping of Existing Pressurized Underground Distribution Piping
Where hot tapping of existing pressurized underground piping is necessary,
the AE shall require the Subcontractor to supply a written procedure
describing the process for installing the hot tap.
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0266-1.

0266-2.

0266-3.

CODES AND STANDARDS
1.1 Applicable Codes and Standards

e AES 0100-1, Codes and Standards '

o AES 1535 Fire Water Storage and Distribution. See Section 1535 for
NFPA and FM references applicable to combined firewater and potable
water systems.

+ Idaho Regulations For Public Drinking Water Systems, State of Idaho
Department of Health and Welfare (IDAPA 16.01.08.550)

e Well Construction Standards, Rules and Regulations, State of Idaho -
Department of Water Resources

¢ National Sanitation Foundation Listings

1.2 Referenced Codes and Standards
o American Water Works Association (AWWA) Standards

GENERAL

21 Wéter supply systems consist of wells, storage tanks, pumps, and distribution
piping. <

DRINKING WATER SYSTEMS

3.1 By definition, the public water supplies at INEEL are defined as non-transient,
non-community public water systems. Design and construction requirements
shall be done in accordance with Idaho Regulations for Public Drinking Water
Systems. All new drinking water systems and associated equipment will
comply with the construction and separation distance requirements in the
referenced regulation. '

3.2 A water main is defined as a water supply line which provides potable water
to more than one building. ’

33

The following are practices which are permissible per past agreements with
the State of Idaho and constitute acceptable existing conditions:

(a) Potable water mains may be installed in a common trench with fire water and.
utility water including condensate, steam lines, analytical grade water, boiler
feed water, chilled water, cooling water, demineralized water, raw water, and
treated water. .

(b) Any non-hazardous gas such as plant air, installed in a common trench with
potable water, will be handled on a case by case basis.

(c) Potable water lines having a minimum horizontal separation of 1 foot clear
distance from fire water and utility water.
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34

35

3.6

3.7

When required (as noted below) plans certified by an engineer registered in
the State of Idaho will be submitted to the state for review and approval prior
to construction, along with other required information. In addition,
"as-constructed-plans" certified by an engineer registered in the State of Idaho,
or "as-built" certification by an Idaho registered engineer, will be submitted to
the State within 30 days after the completion of the project.

Modifications of existing drihking water systems that require plan submittal to the
State include:

(a) Extension or replacement of a water main.
(b) Addition or replacement of a water storage tank.

(c) Addition or replacement of a water treatment system, including
chlorination.

(d) Addition of a well to the water system, or increasing the depth or diameter
of an existing well.

Moadifications to existing drinking water systems that do not require submittal
of plans to the State are as follows:

(a) Modification or addition of service connections and associated equipment.
Service connection is defined as a water line that provides water from a
water main and does not serve more than one building.

(b) Replacement or modification of well pumps.

(c) Maintenance, repair, replacement, and addition of valves and service
connections and associated equipment, fixtures, and piping.

Per agreements with the State of Idaho, existing INEEL drinking water
systems that do not comply with the current construction and separation
distance standards, will not be required to meet such standards until the
system is replaced or upgraded, unless compliance can be achieved without
major modifications. Examples of modifications not considered major, are
installation of a sample tap, screen, lock, valve, air vent, gauge, meter or
addition of fill material. Existing construction requiring major modification is
as follows: -

‘(a) Existing drinking water distribution systems that do not meet the current

separation distances from sewer lines required by State regulation will be
brought into full compliance when the distribution system is replaced or
upgraded.

(b) Existing wells in pits will be brought above grade when the pump column
is pulled. '

(c) Wells that are not valved to pump directly to waste will be so equipped
when well house piping is replaced or upgraded.
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(d) Pumps for Well house floor drains which are closer than 30 ft from the
well.

(e) Drainage ditches that are closer than 50 ft to a well. Drainage ditch
modification may include but not be limited to lining or encasing the ditch
to accommodate the intent of the requirement.

(f) If any other existing construction or separation distance requirement
cannot be met, without major modification, the State of Idaho will be

notified and requested to approve a compliance strategy for the existing
situation.

0266-4. WATER AND FIREWATER MAINS

4.1

- 42

Underground water and fire water distribution piping 4 in. and larger shall be
in accordance with AWWA or NFPA as applicable and shall be selected based
on the best combination of performance, maintenance and cost. Acceptable
materials include but are not limited to cement lined ductile iron conforming
to AWWA C104, preferably with friction push-on seal-joints such as "Tyton",
polyvinyl chloride (PVC) class 200 pipe conforming to AWWA C900 with
bell and spigot friction-type, push-on joints. Acceptable fittings for the PVC
pipe systems may include but are not limited to cement-lined ductile-iron.
Alternate materials to be considered shall be NSF listed and UL or FM
approved, and requests for use of alternate materials shall be submitted to the
OC and DOE-ID for review and approval. When cathodic protection of the
piping is planned or anticipated, joints shall have positive bonding to ensure
continuity.

System control valves on the water systems shall be gate valves or gear driven
butterfly valves. All valves on water supplies that eventually supply fire
protection systems, except individual hydrant key valves, shall be of the
indicating type (PIV), (PIVA), (OS&Y) or other UL or FM approved butterfly
valves. Valves shall close clockwise and open ¢ounterclockwise. Butterfly
valves shall not be used on fire pump suction lines.

- 0266-5. WATER SUPPLY TANKS

5.1

. Surface storage tanks shall be used in preference to elevated storage tanks.

Steel storage tanks shall comply with AWWA Standard D100, Steel Tanks,
Standpipes, Reservoirs, and Elevated Tanks for Water Storage, and if used for
storage of fire water, NFPA 22. Surface storage tanks shall be supported on a
raised earth-fill with adequate drainage. The seismic provisions of AWWA
D100 are applicable to water storage tanks at the INEEL. The distribution
system shall be supplied from the storage tanks by pumps discharging directly
into the system. When pumps with variable speed drivers are used to supply
the distribution system, a pressure relief valve shall be provided with bypass
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5.2

53

piping . Pneumatic-type pressure systems shall be permitted only on approval
from DOE-ID. Storage tanks shall be supplied with top vents and shall have
an overflow discharge pipe that will act as an auxiliary vent. Suitable drains
shall be provided.

Fire water, utility, process water, or irrigation systems may draw from the
same water supply tank provided that:

(a) The tanks have been adequately sized to supply domestic utility process
and fire water.

(b) The design precludes utility or process uses from tapping into the fire
water reserve capacity (e.g., utility pump suction inlet is located above the
minimum reserve tank height to meet fire water demand requirements).

As required by the State of Idaho Regulations there shall be a minimum
distance of fifty (50) ft between any potable storage reservoir and any sanitary
sewers, storm sewers, standing water, or any other source of contamination.

WELLS

6.1

6.2

6.3

6.4

6.5

General All deep-well pump houses shall be of the above-ground type, having
removable noncombustible roofs or other suitable means to facilitate hoisting
and removal of the pump and contents.

Deep-well pumps shall have above-ground discharge and shall be equipped
with a flow recording meter and an adequately sized air and vacuum relief
valve. All pump motors shall have their bases a minimum of 12 in. above the
normal ground, finished grade, or maximum flood elevation as specified in the
project design criteria. All deep-well pumps shall have time delay relays
included in their starting equipment. Provision for water sampling shall be
provided as close to the well head as possible.

Piping from deep wells shall be arranged so that the well normally pumps into
the supply tank(s), but can also be used to supply water distribution mains
directly by means of manually operated shutoff and bypass valves.

Drinking Water Wells INEEL drinking water wells will be constructed to meet the
referenced well construction standards. Specifications or scope of work documents
for drinking water wells shall contain the following requirements:

(a) Wells shall be constructed by drillers currently licensed in the State of
Idaho who must maintain a copy of the drilling permit at the drilling site.

(b) The driller must prepare a well log and submit the log to the Department
of Water Resources, upon completion of the well.

Chemical analysis of all underground water at the INEEL is available upon
request.
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6.6

Separation Distances for Drinking Water Wells The State of Idaho requires that
drinking water wells shall be located a minimum of fifty (50) ft from any
potential source of contamination. As a clarification of the State of Idaho
regulations no drinking water wells shall be closer to specified sources of
contamination than set forth below:

e Sewer line 50 ft
* Septic tank 100 ft
o Sewage disposal field ' 100 ft
s Sewage seepage pit 100 ft

Canals, streams, ditches, lakes, ponds 50 ft
and tanks used to store non-potable substances.

0266-7. FIREWATER SYSTEM

7.1

7.2

73

When new firewater systems are being installed in an area where there is no

- existing fire or potable water system, they shall be separated from potable

water systems where economically feasible. Combined systems shall comply
with all NFPA requirements for firewater systems. When fire suppression
water piping and potable water piping are supplied from a common source,
backflow prevention devices for fire suppression systems shall be required for
all new DOE-ID facilities in accordance with Idaho state law. Installation of
approved backflow prevention devices shall be made at the point of separation
of potable water supply piping. In order to decrease installation and

.. maintenance cost, the separation point for combined source systems should be

after entrance to the building.

Firewater systems, including combined systems shall be designed for a
minimum 175 psig. Design of new pumping installations shall consider surge
pressures caused by water hammer. Wherever practicable, water distribution
systems shall be looped and valved to permit zone isolation. Lines or
subsystems handling water only for fire protection and other systems where
water flow is off or restricted for extended periods shall have a minimum earth
cover of 6 ft to the top of pipe. If sufficient flow or other freeze protection
means is provided, such as insulation above the lines, earth cover may be
reduced. Alternate freeze protection methods shall be documented with
calculations, where appropriate, as part of the design. Main distribution lines
handling water for combined fire protection, domestic and/or plant use shall
have a minimum earth cover of 5 ft.

Requirements for pressure and burial depth shall apply to the entire
distribution system including fittings, valves, hydrants, etc.
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0269-1. CODES AND STANDARDS

1.1 Applicable Codes and Standards

AES 0100-1, Codes and Standards
40 CFR 264.190, Hazardous Waste Treatment, Storage and Disposal Facilities
40 CFR 280, Underground Storage Tanks '
NFPA 30, Flammable and Combustible Liquids Code
NFPA 31, Oil-Burning Equipment

0269-2. GENERAL
2.1 Systems shall comply with the appropriate NFPA codes.
0269-3. FUEL STORAGE TANKS

3.1  Fuel storage tanks shall be designed to comply with-API and NFPA No. 30
and No. 31 Standards. Tanks shall be installed above ground unless otherwise
directed. They shall be bermed or provided with secondary containment to
isolate and contain spills as required by the above codes and standards.
Permits must be obtained for tanks located below grade, and the requirements

of the solid waste amendments, Section 9003, 40 CFR 264.190 and
40 CFR 280 must be met.
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0270-1.

0270-2.

0270-3.

CODES AND STANDARDS

1.1 Applicable Codes and Standards
o AES 0100-1, Codes and Standards

1.2 Referenced Regulations, Codes and Standards
o Idaho Water Quality Standards and Waste Water Treatment Requirements (Idaho
Code, Title 1, Chapter 2)
¢ Recommended Standards for W astewater Facilities, Great Lakes-Upper Mississippi
River Board of State Public Health and Environmental Managers

GENERAL

2.1 Design to conform to Idaho Water Quality Standards and Waste Treatment
Regulations (Idaho Code, Title 1, Chapter 2). The Idaho Waste Treatment
Regulations reference the Recommended Standards for Wastewater Facilities
for most requirements. See IDAPA 16.01.02402. See Section 0300 for
concrete requirements for sewage treatment structures.

2.2 Sewage treatment plants shall be located downstream (groundwater flow)

from the production wells. Groundwater flow at the INEEL is generally to the
south or southwest.

23 Normally, all flow from sewage treatment plants must be monitored for total
flow.

2.4-  All treatment plant inflow shall be provided with a continuous inline pH meter
to warn of potential upset conditions.

25 Sewer main cover shall be sufficient to protect against freezing. Where -
available cover is insufficient to protect against freezing, insulation may be
used. ‘ ' :

2.6 Standard plans for sewer manholes and covers are shown on the appropriate
drawing listed in Appendix D.

TREATMENT REQUIREMENTS (PERMANENT INSTALLATIONS)

3.1 Installations Serving up to 500 People If precast concrete septic tanks, are used
the minimum size shall be 1000 gallons (sized for a minimum of 48 hours
retention). A maximum of three such tanks installed in series is acceptable,
provided the total volume of the three tanks is equal to or larger than that

required for a single tank. Septic tanks shall be accessible for servicing and
maintenance. :
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3.2 Installation Serving Over 500 People As a minimum, primary and secondary

treatment is to be provided. Should trickling filters or intermediate sand filters
be used, they should be designed with weather enclosures for severe winter
conditions. Activated sludge-type treatment facilities are not recommended
because of the large fluctuation in sewage flows normally encountered.

33 Effluent from Installations in Areas Having Impervious Soils Lagoons
(oxidation ponds) may be considered for use in areas having impervious soils.

Approval for their use on any site location must be obtained from DOE-ID.
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0300-1. CODES AND STANDARDS

0300-2.

0300-3.

1.1

1.2

Applicable Codes ang_ Standards

¢ ACI 318, Building Code Requirements for Reinforced Concrete
Referenced Codes and Standards

€  ACI 349, Code Requirements for Nuclear Safety Related Concrete Structures
¢  ACI 350, Environmental Engineering Concrete Structures

¢  ACI Manual of Concrete Practice as applicable to the specific project

¢  AASHTO, Standard Specifications for Highway Bridges

GENERAL

2.1

2.2

2.3

2.4

Buildings and Other Structures Concrete materials, design, and construction for
buildings and other structures shall comply with ACI 318 unless specified otherwise herein
or in the specific project design criteria.

Highway and Raijlway Structures Corcrete materials, design, and construction for
buildings and other structures shall comply with AASHTO Standards unless specified
otherwise in the specific project design criteria.

Sanitary Engineering Structures Concrete materials, design, and constructions for
buildings and other structures shall comply with ACI 318 and ACI 350 unless specified

otherwise in the specific project design criteria. If there are conflicts between the two ACI
codes, ACI 350 will generally govern.

Nuclear Safety Related Structures Concrete materials, design, and construction for
buildings and other structures shall comply with ACI 349 unless specified otherwise in the
specific project design criteria.

CONCRETE QUALITY

31

Congcrete quality shall generally conform to the requirements of ACI 318. The AE shall use

the ACI Manual of Concrete Practice and the AASHTO Standards as appropriate to design, and
regarding construction requirements for concrete structures.
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0512-1. CODES AND STANDARDS

1.1

licab rds

C  AES 0100-1, Codes and Standards

1.2 Referenced Codes and Standards

¢ AASHTO, Standard Specifications for Highway Bridges

¢ AISC, Specification for Structural Steel Buildings, Allowable Stress Design, Plastic
Design

C AISC, Load and Resistance Factor Design Specification for Structural Steel Buildings

C ANSVHAISC N690, Specification for the Design, Fabrication, and Erection of Steel
Safety Related Structures for Nuclear Facilities )

C AISI, Specification for the Design of Cold-Formed Steel Structural Members
¢ ASME Section II1, Division 1, Article NF

¢ MBMA, Métal Bﬁildi‘ng Systems Manual

¢ SDI, Design Manual for Composite Decks, Form Decks and Roof Decks

c SDI, Diaphragm Design Manual

(  SII, Standard Specification for Open Web Steel Joists.

0512-2. STRUCTURAL STEEL, STEEL JOIST AND STEEL DECKING

2.1

2.2

Buildings and Other Structures Design for all structural steel work shall conform to
the latest edition of the AISC Specification for Structural Steel Buildings, Allowable Stress
Design and Plastic Design or Load and Resistance Factor Design Specification for Structural
Steel Buildings and other applicable codes listed herein except that the allowable compression
stress for austenitic stainless steel and nickel-based alloy structures shall be determined per
ANSI/AISC N690; ASME Section III, Division 1, Article NF-3322 or other applicable
national consensus codes that cover the design of stainless structures. Generally, structural
steel shall conform to ASTM A-36. Bolted connections shall generally be made with high
strength steel bolts meeting ASTM A-325. Steel joists shall conform to the latest edition of
the Steel Joist Institute standard specifications. Steel decking shall be designed in accordance
the referenced Steel Deck Institute (SDI) manuals.

Pre-engineered buildings shall comply with the MBMA Metal Building Systems Manual.

Nuclear Safety Related Structures Design for all structural steel work shall conform
to AISC N690 and other applicable codes referenced herein.

— — —— —
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2.3 Steel Highway and Raijlway Structures Design for all structural steel work shall

conform to the AASHTO Standard Specifications.

2.4 Light-Gage Steel Light gage steel shall comply with AISI Specifications for the Design

|
|
|
l
of Cold-Formed Steel Structural Members. |
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0532-1. CODES AND STANDARDS

0532-2.

0532-3.

0532-4,

1.1

1.2

icable Codes and r
¢  AES0100-1, Codes and Standards
Referenced Codes and Standards
( AWS, American Welding Society Welding Codes

¢ INEL Welding Manual

GENERAL

2.1

2.2

2.3

The AE shall designate in the specification and/or on the drawings the applicable welding
fabrication code requirements (i.e., ANSI B31.1., ANSI B31.3, AWS D1.1, ASME Section
VIII, etc.). The INEL Welding Manual has been developed outlining approved welding
procedures and production controls. In conjunction with this, a site-wide system to monitor
the qualification status of individual welders has been established. Use of these approved
procedures and qualified welders, where applicable, constitutes compliance with national
consensus codes (ANSI/ASME B31.1, ANSI/ASME B31.3, etc.). The applicable code or
standard shall be designated for each welding application. All welding performed at the
INEL (on-site) shall meet the requirements of the INEL Welding Manual.

ASME Code Applications ASME Code Applications include: (1) piping and equipment
which involves pressure boundary welds and integral attachments (attachments welded to
pressure boundary), but does not include non-integral attachments and supports; (2) Pressure
vessels and tanks with the exception of containment devices (i.e. drip pans and cell liners).

Other Code Applications All other applications shall be governed by the AWS Codes
or other applicable codes. The INEL Welding Manual provides structural welding
procedures for aluminum, carbon steels, low alloy steels, nickel based alloys and austenitic
stainless steels. Other materials can be qualified as necessary. ‘

ON-SITE WELDING

3.1

The AE shall designate in the specification the applicable welding procedure specifications
from the INEL Welding Manual. Where a project's welding applications are extensive and
where approved by the OC's PM, an AE may elect to specify the acceptable welding process
for each application identified in the INEL Welding Manual in lieu of the specific INEL ‘
welding procedure specifications.

OFF-SITE WELDING

4.1

The AE shall designate in the specification the applicable welding fabrication code
requirements, appropriate welding processes and shall designate submittal requirements (i.e.,
weld standards, welding procedures, welding procedure qualification records, corrosion
samples, and/or welding personnel qualification records) that may be deemed necessary to
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ensure the required level of quality.
4.2 Qualification of welders and welding procedures shall be performed in accordance with the

applicable fabrication code. In general, these fabrication codes reference ASME IX or an
AWS code; however, the fabrication code may have additional requirements that must be
met.

The AE shall also provide in the specification that the Construction Subcontractor may, at
his option and with the Operating Contractor’s approval, use the INEL Welding Manual and
INEL Weld Procedure Specifications for offsite welding. When using the INEL Welding
Procedure Specification off site all welders shall be qualified at the INEL. Welder Test
Facility.

The AE shall identify acceptable off-site welding processes.

NONDESTRUCTIVE EXAMINATION REQUIREMENTS

5.1

52

The AE shall specify welding inspection and test requirements that are appropriate for the
type of service, applicable code, and the quality of welds required.

The AE shall clearly identify in the specification and/or the drawings any weld inspection and
test requirements, including:

(a) Applicable examination code (ANSI B31.3, etc.).

(b) Type of weld inspection required (visual, liquid penetrant, radiographic, etc.), and,

where necessary, the perceatage of welds to be examined and the weld layer or layers
to be examined.

(c) Who will perform the onsite and offsite inspection.
(d) Specific acceptance/rejection criteria.
(e) Submittal requirements for Welding Inspection.

(f) Required material certification tests for weld filler materials,
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0720-1. CODES AND STANDARDS

0720-2.

0720-3.

1.1

1.2

Applicable Codes and Standards

¢ AES 0100-1, Codes and Standards
C 10 CFR 435, Energy Conservation
Referenced Codes and Standards

C NAA-SR-10100, Conventional Buildings for Reactor Containment

BUILDING INSULATION

2.1

Commerc1al use buildings shall comply with the insulation guidelines of 10 CFR 435.
Minimum insulation requirements for heated buildings are in 0112-7. Insulation materials

shall comply with UBC requirements as a minimum. See Section 0750 for additional
requxrements for roofing insulation.

BUILDING SEALING

3.1

3.2

33

General Building design shall provide sealing as required by the HVAC system, energy
conservation requirements and ventilation needs. See 0112, 1550 and 1551 for additional
guidance. Sealing materials shall comply with UBC requirements.

. Sealing for Radioactive or Hazardous Material Control Building design for

radioactive or hazardous material contamination control shail consider both material options
and construction techniques that minimize air infiltrations between negative pressure building
perimeters and the outside environment. Infiltration between differing internal pressure zones
shall also be minimized to the extent consistent with design allowances and economic
considerations. Representative leak test data is found in NAA-SR-10100.

The methods outlined in NAA-SR-10100 should be considered in optimizing building design
so as to minimize infiltrations. Specifically, the design shall address the following:

(a) Additional field caulking requirements for manufactured external siding systems.
Treatment of wall to roof; wall to floor, corner, wall to girt, and wall to ceiling joints.

(b) Sealing of interzone electrical conduits with a pliable and removable sealant.
(c) Proper trapping of interzone drains or atmospheric piping systems.

(d) Capping of hollow doors and proper alignment of all doors with weatherstripping,
sealing, and closure hardware, plus adequately designed adjustable thresholds.

(e) Pressure relief hardware for doors crossing a differential pressure of 0.5 in. wg or
greater, preferably in the form of a shutter.
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(f)  Door (and other) sealing systems oriented to benefit from induced forces of pressure
differentials (i.e., pressure acting to seal).

(9) Sealing of all pressure boundary penetrations of the building perimeter.

(h)  Sealing of pre-engineered metal buildings.
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0750-1. CODES AND STANDARDS
1.1 Applicable Codes and Standard

0750-2.

1.2

1.3

s AES 0100-1, Codes and Standards

Referenced Codes and Standards '

e ASCE 7, Minimum Design Loads for Buildings and Other Structures
e FM 1-28, Wind Loads to Roof Systems and Roof Deck Securement
¢ FM 1-28S, Wind Uplift Pressures on Roofs

* FM Approval Guide (or other equivalent national standard)

Other References

e AFM 91-36 Built-Up Roof Management Program with enclosed BUR
Repair/Replacement Guide Specifications

e ARMA Residential Asphalt Roofing Manual

¢ ARMA Guide to Preparing Built-Up Roofing (BUR) Specifications, Recommended

Performance Criteria for Roofing Membranes using Polymer Modified Bituminous
Products

¢ MBMA - various publications.

¢ NRCA Roofing and Waterproofing Manual, Handbook of Accepted Roofing
Knowledge

NRCA Steep Roofing Manual
o SMACNA - Architectural Sheet Metal Manual

e SPRI A Professionals Guide to Specifications, Parts I-IV Wind Design Guide for

Ballasted Single Ply Roofing Systems, Wind Design Guide for Mechanically

Attached Single Ply Roofing Systems, Wind Desngn Guide for Fully Adhered Single
Ply Roofing Systems

ROOFS AND ROOFING REPAIR

2.1

2.2

General Roof systems shall be designed to ensure that the dew point does not
occur within the roof system. A vapor barrier shall be placed so as to prevent

-the formation of condensation in the roof system. Dew points shall be

calculated for temperatures of 70°F and -5°F with relative humidity of 55%.

-All roof systems shall be designed to have sufficient positive drainage to

satisfy the requirements of the particular roof system selected. If possible,
new or replaced roof systems selected shall be warranted by the roof
manufacturer for workmanship, material, wind resistance and against leakage
for 20 years. A minimum 10 year manufacturers warranty on both
workmanship and material is required for any new or replaced roof system.
Patch work shall normally include a 2 or 3 year installer’s warranty. The
design engineer shall note that roof warranties are invalidated if standing
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0750-3.

0750-4.

23

water is present for more than 48 hours and if any other of the warranty
requirements are violated.

Wind Resistance All roof systems shall be designed to comply with FM
Class 1-60 or Class 1-90 Windstorm Resistance criteria or their equivalent.
Wind pressures on roofing shall be calculated based on the criteria in ASCE 7
or FM 1-28S. If the calculated wind uplift pressure is less than 30 psf, FM
Class 1-60 securement or its equivalent shall be used. If the calculated wind
uplift pressure is between 30 and 45 psf, FM Class 1-90 securement or its
equivalent shall be used. If the calculated wind uplift pressure is in excess of
45 psf special roofing systems are required.

ROOF TILES

31

3.2

Shingles Fiberglass mat reinforced type shingles shall be used if this type of
roof tile treatment is selected. Shingles shall be of a minimum weight of

225 1bs per square. Shingles shall not be applied to soofs with slope less than
3in 12. Shingles shall have a Class A fire resistance.

Clay, Slate, and Concrete Tiles These engineered roofing treatments have a
very high initial cost, and the design professional is required to perform a life
cycle cost analysis justification prior to selection of this type of roof treatment.
Pre-finish metal tile shall only be applied to steep roofs. Other constraints for

use of these types of roof systems are defined in the NRCA Publication "Steep
Roofing Manual".

MEMBRANE ROOFING

4ll

4.2

Asphalt BUR Asphalt BUR’ shall be designed to have a minimum finished
slope of 3/8" per ft. including saddles and crickets. Ifit is necessary to
reroof a building with an existing roof slope of less than 1/4" per ft, tapered

~ insulation should be considered to increase the roof slope. Only Type VI

asphalt impregnated glass fiber mat felt shall be specified for membrane plies.
A vented base sheet shall be required. BUR aggregate surfacing shall be
nominal 3/8" diameter with no fines and shall comply with ASTM D-1863. A
minimum of 70 Ibs per 100 square feet of asphalt flood coat is required

Single-Ply Roofing All single-ply roofing shall comply with guidelines set
forth by the SPRI and the NRCA. In general, all single ply
elastomeric/plastomeric roof systems shall be designed with a minimum slope
of 1/4" per ft. Construction details and installation shall be in accordance with
SPRI and NRCA. Use reinforced membrane on mechanically attached
systems. Use unreinforced membrane on adhered systems. Use reinforcement
mat over unreinforced membranes on ballasted systems.

(a) EPDM Special precautions shall be taken to protect this roofing system
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from ultra violet radiation and chemical degradation. Only manufacturer’s
standard EPDM material shall be considered for use as flashing. When
choosing an attachment or ballast system for this material, the design
engineer shall consider the effects of wind and thermal expansion and
contraction. Large ballast or pavers are required for a loose laid system.
Mechanical attachment patterns shall be designed for worst case wind
conditions. Extra fasteners should be considered to account for the

deterioration of the roof substrate. A minimum 60 mil EPDM membrane .
is required.

(b) PVC Like EPDM, PVC is subject to chemical and UV deterioration. This
material is not recommended for use as a roofing material at the INEEL.

~(c) Hypalon Hypalon is a brand name of Dupont Corporation. The single ply

hyposulfonated, nylon reinforced membrane has good resistance to UV
and chemical attack. This single ply membrane is subject to the same
attachment constraints as EPDM and PVC.

Modified Bitumen Roofing All modified bitumen membranes used at INEEL
shall have a minimum total ply thickness of 240 mils and shall be reinforced
with at least one mat of fiberglass and 1 mat of polyester. Three reinforcing
plies are preferred.

The torchdown method is not allowed at the INEEL. For the mopped down method,
Type III asphalt shall be required if the roof slope is less than or equal to 1/2" and
Type IV asphalt for greater slopes. Mopped down modified bitumen shall be applied
in accordance with NRCA recommendations.

Fire Protection Requirements for Built-Up Roof Systems on Metal Decking See
Factory Mutual Data Sheet 1-28, the FM Approval Guide or equivalent for

acceptable materials and construction methods. For fire protection purposes

the two classes are described below. Only Class 1 roofing is acceptable at
INEEL facilities.

(a) Class 1 Includes construction with only minimal asphalt or other readily
combustible material between the insulation and the metal deck. The
'vapor barrier is noncombustible.

(b) Class 2 Includes construction using larger quantities of asphalt for
adhesion or wind resistance and/or asphalt coated insulation between the
insulation and the metal deck. This is considered a combustible roof and
is not acceptable at DOE-ID facilities.

0750-5. SHEET METAL ROOF SYSTEMS

51

In general this designation refers to standing seam sheet metal roofs. Many of
these roof systems are the product of a pre-engineered metal building
manufacturer. For this type of roof system adequate drainage shall be
provided. In no case shall the drainage slope be less than 1/2" per ft. The
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designer shall take special care to detail wall to roof and roof penetration
details to ensure a water tight fit and resistance to ice entrapment and ice dam
formation. An overhang of 6" is required at the wall. The roof shall be
designed with a concealed fastener system. A 20 year warranty shall be
required against finish and material degradation and leakage.

0750-6. NONSTANDARD ROOF SYSTEMS

6.1

Inverted Membrane Roof Systems are difficult to inspect and maintain.
However, they may be considered where considerable foot traffic or other high
wear condition is expected. These roof systems are composed of a membrane
overlaid by closed cell extruded styrofoam insulation. The system shall be
ballasted with nominal 1-1/2" rounded aggregate or pavers. Membranes
specified shall be either 4 plies of Type IV glass mat reinforced felt set in
intermittent layers of asphalt, EPDM, Hypalan, or modified bitumen. Dow
Chemical "Styrofoam Brand Insulation” reference manual describes inverted
membrane roofing systems in detail.

0750-7. FALL PROTECTION

7.1

Permanent fall protection anchors, handrails or other fall protection devices
should be considered for all roofs for which foot traffic near the edge is
probable. All fall protection shall comply with the 29 CFR 1910 (OSHA)
requirements. Designs should consider the need for fall protection during
initial construction per the requirements of 29 CFR 1926.
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0800-1. CODES AND STANDARDS

0800-2.

1.1

1.2

Applicable Codes and Standards

C

¢

AES 0100-1, Codes and Standards

ANSI A156 series, Door and Window Hardware

Referenced Codes and Standards

¢

¢

¢

¢

¢

NFPA 80, Fire Doors and Windows
NFPA 101, Life Safety Code

ISDSI 102, Installation Standard for Insulated Steel Door Systems

SDI 100, Standard Steel Doors and Frames

SDI 108, Selection and Usage Guide for Standard Steel Doors

DOORS AND HARDWARE

2.1 Hollow steel doors and frames shall comply with SDI 100 and SDI 108. Insulated steel door

systems shall comply with ISDSI 102. Non-security doors and door hardware shall conform
to the following: '

2.2

(a)

(b)

(c)

(d)

All keyed lock sets installed at the INEL must be suitable for incorporation in the DOE-
ID Security lock and key system. The lock sets must be capable of accepting and
operating with a 7-pin Best Universal Lock Co. No. 1E74 cylinder with No. 1EC4 cam,
which will be Government fumished and installed following installation of the lock set.

Unless otherwise directed, lock or latch sets shall be Federal Specifications Series 160
plain for cylinder type, and Federal Specifications Series 86 for mortise type.

Glass in glazed doors shall be wire-reinforced safety glass and shall not be removable
from outside the door. Structural members, such as steel channels embedded in wall
openings, shall not substitute as door frames. All doors shall be provided with fitted
frames which are anchored to, but separated from, building structural members. Paired

or double doors containing lock or latch sets, where no mullion is used between the

doors, shall be provided with a door coordinator to control the closing sequence, and
the door containing the striker plate shall be rendered inactive by use of a cremone bolt
or a top and bottom panic bolt in the case of doors requiring panic devices for fire exit.

Bracket-mounted closers which obstruct the door opening shall not be used.

Fire Doors Fire doors and frames shall meet the requirements of NFPA 80 and NFPA 101.

Magnetic door holders or building fire panels, shall be provided for those fire doors which
are required to be held open.
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(a) Doors located in fire barriers shall be rated assemblies as required by the UBC.

(b)  Where strict compliance is not possible for existing facilities, the noncompliance shall
be documented as an exception, or an equivalency study and additional protective
systems, administrative controls, and personnel limits shall be provided.

Exception: Unapproved hardware for security purposes may be installed on fire doors
and frames with the approval of the OC Facility FPE. -
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1460-1. CODES AND STANDARDS

1460-2.

1460-3.

1.1 licable e d Sta
¢  AES0100-1, Codes and Standards
1.2 Referenced Codes and Standards

¢ ASME B-30.2,. Overhead and Gantry Cranes
C  ANSI B30.16, Overhead Hoists (Underhung)
¢ ASME NOG-1, Rules for Construction of QOverhead and Gantry Cr#nes
€ CMAA 70, Specification for Electric Overhead Traveling Cranes

¢ CMAA 74, Specification for Top Running and Under Running Single Girder Electric
Overhead Traveling Cranes

¢  DOE-STD-1090 Hoisting and Rigging

GENERAL

21

2.2

2.3

2.4

Specifications for cranes and hoists shall clearly state all design, inspection, and performance
requirements, such as rated capacity, duty cycle, seismic requirements, design life, design
performance standards, special features, hoist and travel speeds, lift limits, electrical

characteristics, etc. The specification shall also clearly state that the cranes shall be load
tested at 125% of the rated load.

Cranes and hoists for nuclear service where critical lifts are involved, shall meet the
requirements of the DOE-STD-1090, and ASME NOG-1. Critical lifts are designated in
DOE-STD-1090. Additional lifts may be designated as high consequence or special high

consequence by DOE-ID and shall be identified in the project design criteria.

Structural elements of cranes, hoists, and lifting fixtures shall be designed to meet the stress

limits for each of the load combinations specified in DOE Hoisting and R1gg1ng Manual
references. .

All cranes and hoists shall have seismic restraints and shall have designated parking areas -
if required for safety reasons. (The parking areas shall not be over personal organized space
or over vital or hazardous equipment.)

OVERHEAD BRIDGE CRANES

34

Overhead traveling bridge cranes for "general use" shall meet, 29 CFR 1910, Subpart N,

DOE-STD-1090, ASME B-30.2 and CMAA 70 with the following modifications and
additions: .
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1460-4.

1460-5.

1460-6.

1460-7.

(@) For cranes of 25-ton capacity and larger, all welds on the trolley and hoist assembly
shall be stress-relieved, except where manufacturing methods and procedures are
specifically tailored to minimize stresses in the as-welded condition.

_(b) Cast iron shall not be used for any structural members of mechanical load-bearing
components.

(c) All torsional load transfer couplings in the hoist and trolley assembly shall be locked
to their respective shafis by positive means such as keys, splines, pins, etc. Taper lock
or friction-type coupling connections will not be permitted.-

(d) All open or concealed power transfer shafts in the hoist and trolley assembly shall be
so designed as to minimize localized stressing or stress concentration regardless of
shaft application (gear boxes, motors, drive trains, etc.). Crane specifications shall
state the maximum allowable stress concentration values for power shafting in
accordance with the latest AGMA Standard.

(e) The hoist cables shall have a safety factor of 5, based on the nominal breaking strength.

() All load hooks of 5-ton capacity or less shall be equipped with safety latches,
preferably of the swing gate type. Load hooks greater than 5-ton capacity should be
equipped with safety latches if compatible with operating requirements.

(g) Overhead traveling cranes operated from a cab shall be equipped with means of a safe
emergency escape regardless of its position along the runway.

(h) Hazardous features of the crane shall be safety color coded in accordance with 29 CFR
1910.144 and 29 CFR 1910.145(F) Appendix A.

TOP RUNNING AND UNDER RUNNING SINGLE GIRDER ELECTRIC OVERHEAD
TRAVELING CRANES '

4.1  Top running and under running single girder electric overhead traveling cranes shall comply
with OSHA standards, 29 CFR 1910, Subpart N, DOE-STD-1090, and CMAA Specification
No. 74.

HOISTS

5.1 Hoists shall comply with OSHA standards, 29 CFR 1910, Subpart N, DOE-STD-1090, and
ANSI B30.16. :

SPECIALTY ITEMS

6.1  Specialty items such as manipulators, fuel casks, remotely operited mechanisms, etc. shall
be designed to satisfy project design criteria and functional and operational requiremer.xts.
In all designs, the maximum use of standard commercial parts and components is essential.

POWER AND CONTROLS
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7.1 Electrically powered bridge mounted cranes and/or other traveling weight-lifting equipment
shall be provided with enclosed-type current conductors and collectors or festoon type
cabling. Runway cranes shall be grounded by means of a conductor routed with the power
supply conductors as well as via the wheels and track. Use of shielded cable shall be
considered. Rails shall be bonded to the building grounding grid.

1.2 Dynamometers or load cells shall be considered for cranes involved in critical lifts as defined
in the DOE-STD-1090. ‘ ,



. Page 1 of 1
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1500-1. CODES AND STANDARDS

1500-2.

1.1 Applicable Codes and Standards

"

¢

¢

C

GENERAL

AES 0100-1, Codes and Standards

AES 0512, Structural Steel

ASME Boiler and Pressure Vessel Codes
IAPMONICBO, Uniform Mechanical Code
ISA Standards

TIMA Standards

2.1 Design Elevation All mechanical equipment shall be capable of meeting specified
performance at an elevation of 5000 ft above sea level or as otherwise designated.

2.2  Equipment shall be the manufacturers' standard product wherever possible. Like items shall
be provided by the same manufacturer. Requirements for sole source or custom designed
mechanical items shall be brought to the attention of the OC.

2.3 Locking Devices As required by 29 CFR 1910.147, whenever applicable machines,
equipment or systems are replaced, or undergo a major modification, or upgrade, the means
to accept a lockout device on energy isolating devices shall be included as part of the
replacement. Machines, equipment or systems that have lockout devices as standard
accessories shall be specified with those devices.
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1530-1. CODES AND STANDARDS

1.1 Applicable Codes and Standards
¢ AES 0100-1, Codes and Standards

» AES 0185-1.1, Applicable Codes and Standards
-« NFPA 13, Installation of Sprinkler Systems
e NFPA 12, Standard on Carbon Dioxide Extinguishing Systems

e NFPA 101, Life Safety Code
1.2 Referenced Codes and Standards ‘

o NFPA 10, Portable Fire Extinguishers

¢ Cross Connection Control Manual, Accepted Procedure and Practice -
Pacific Northwest Section of AWWA..

1530-2. DEFINITIONS

2.1 Underground Fire Protection Piping Systems

(a) Primary Facility Distribution Loops Primary loops consist of large pipes
with relatively wide spacing. This portion of the piping distribution
system conveys large quantities of water to various points of the fire water
distribution system for local distribution. Primary facility distribution
loops at DOE-ID shall be no less than 10 in. in diameter.

(b) Secondary Facility Distribution Loops Secondary distribution loops form a
network of piping of intermediate size. This portion of the piping
distribution system reinforces the distribution grid within the various
panels of the primary systems or loops and aid in concentrating required
fire flow at any point. Secondary facility distribution loops at DOE-ID
shall be no less than 8 in. in diameter.

(¢) Building Lead-ins This term is used at DOE-ID to indicate the fire main
between the source (normally a looped main) and the base of the riser for
water-based fire protection systems. Building lead-ins shall be no less
than 6 in. in diameter. '

(d) Cross-Connection Control Devices This term is used for approved
backflow prevention devices used to isolate potable water supplies from
other systems such as fire suppression systems.

22  CO; Fire Extinguishing Systems

(a) High Pressure Indicates that the carbon dioxide is stored in pressure
containers at ambient temperatures. At 70°F (21°C), the pressure in this
type of storage is 850 psi (5860 kPa).
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1530-3.

1530-4.

(b) Local Application System A system consisting of a supply of carbon dioxide
arranged to discharge directly on the burning material.

(c) Low Pressure Indicates that the carbon dioxide is stored in pressure
containers at a controlled low temperature of 0°F (-18°C). At this temperature
the pressure in this type of storage is 300 psi (2068 kPa).

(d) Total Flooding System A system consisting of a supply of carbon dioxide
arranged to discharge into, and fill to the proper concentration, an enclosed
space or enclosure around the hazard.

GENERAL

341

3.2

3.3

34

35

Automatic Fire Suppression Systems Built-in automatic fire suppression
systems shall be provided in all new construction over 5,000 sq. ft, unless
otherwise approved by the OC Facility FPE, with concurrence by the DOE-ID
AHJ. Special hazards may require special suppression systems (e.g., gaseous
or dry chemical systems), which shall be designed and installed in accordance
with the applicable NFPA or "Improved Risk" Standards. These systems shall
be installed only where specified and approved by the OC Facility FPE.

Automatic wet pipe sprinkler systems are preferred. Dry pipe, deluge, foam,
and preaction systems are more complex; therefore, they shall only be used as
alternates when necessary because of cold temperatures or special protection
needs as determined by the OC Facility FPE. Sprinkler systems shall be
designed and installed in accordance with NFPA 13, "Standard for the
Installation of Sprinkler Systems," including Appendix A.

Approved backflow preventers are required to isolate fire suppression systems

~ from potable water supplies. See the Cross Connection Control Manual.

CO, system shall only be used in specific cases where the use of other fire
protection agents (ie. Water, FM 200, FE 13, Inergen, etc) are not practical as
determined by the OC Facility FPE. Systems shall be designed and installed in
accordance with NFPA 12 including Appendices A and B, and this section.

When CO, protection is installed in a facility, it shall only be used in a local
application method unless otherwise approved by the DOE-ID AHJ. Total
flooding systems shall not be used in normally occupied areas. Facilities shall
comply with NFPA 101 whenever CO, protection is installed.

SEISMIC ZONES

4.1

Seismic activity must be considered in all fire protection system designs at
DOE-ID facilities.

(a) Sprinkler systems must be installed in accordance with seismic criteria in
NFPA 13, and fire protection-related electrical equipment and panels must
be installed in accordance with seismic criteria contained in the NEC,
NFPA 70. NFPA 13 seismic criteria is considered for DOE-ID facilities to
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meet or exceed UBC requiréments, except as specified by the DOE-ID
AHJ.

(b) CO, system piping must be installed per ASME B 31.1.

(c) Fire protection-related electrical equipment and panels must be installed in
accordance with seismic criteria contained in the NEC, NFPA 70.

1530-5. SPRINKLER SYSTEMS

51

5.2

53

535

Sprinkler system parameters shall be determined using the methods discussed
in the paragraphs below. Standard sprinkler system design parameters for
DOE-ID include a minimum working pressure of 175 psi for hydrants,
underground mains, piping, fittings, and hose station drain connections and

control valves. Fire pumps shall be rated for a minimum of 125 psi at rated
flow capacity.

‘When sprinkler protection is installed in a new facility, concealed spaces, such
as those above suspended ceilings, shall be sprinkled unless otherwise
approved by the DOE-ID AHI. Protection requirements for spaces below
raised floors shall be determined by the OC Cognizant FPE, subject to
concurrence by the DOE-ID AHJ.

Occupancy Hazard Classification (Sprinkler Protection)

(a) NFPA 13 shall be used to determine the Occupancy Hazard Classification
for sprinkler protection requirements for any facility. DOE-ID production
related facilities shall be classified as Ordinary Hazard Group 2 as a

minimum. Other facilities shall be designed as Ordinary Hazard Group 1
as a minimum.

Water Demands for Sprinkler Systems

(a) Schedule-Designed Sprinkler Systems Pipe schedule désigns shall be used
only where approved by the DOE-ID AHIJ.

(b) Hydraulically Designed Sprinkler Systems New sprinklér system designs or |
additions or modifications to existing system designs at DOE-ID facilities
shall be hydraulically designed.

(¢) Fire Hydrant Demand Refer to Section 1530-15 for the minimum fire
hydrant demand for new and existing buildings with fire sprinkler systems.
For non-sprinklered buildings, the minimum demand shall be determined
in accordance with Appendix 3-A of the UFC.

Cooling Spray Systems Cooling spray systems should operate automatically
upon abnormal heat rise indicated by detectors in the exhaust ducts feeding the
cool chamber inlet. A manually operated valve actuating the spray system
should also be provided as a backup. If a drain system is installed to prevent
accumulation of liquid in the plenum, the collection tanks shall be of a
critically safe configuration where a criticality potential exists and drains shall
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1530-6.

5.6

5.7

5.8

5.9

5.10

5.11

be routed to the service waste or other contaminated drain system.

Water Supply Curve A safety factor shall be included in the design of fire
suppression systems. The safety factor shall be applied to the residual water
supply pressure by reducing the residual pressure 10% from the actual water
flow tests. Data from the water flow test shall have been taken within twelve
months at the time design commences.

Sprinkler Piping Design Area Fire protection systems shall follow NFPA 13
to establish minimum design areas. The minimum design area for fire
protection systems should be 2,500 sq. ft. unless a smaller design area is
considered acceptable by the OC Facility FPE. In no case shall the minimum
design be less than 1,500 sq. ft. The design densities shall be supplied by the
OC Facility FPE via the Design Criteria or Scope of Work. If the design

densities have not been stated, it is the responsibility of the design agency to
request this information.

Sprinkler Piping Water Flow Velocity The maxirhum water flow velocity
in sprinkler piping systems shall not exceed 32 ft/sec, except as limited by
Factory Mutual for specific installation. Factory Mutual data sheet 2-8N
specifies a maximum of 20 ft/sec for branch lines that are 2 inch diameter pipe
and smaller on gridded systems.

Hose Stream Allowances A minimum of 500 gpm hose stream allowance
shall be included in the design of all sprinkler pipe systems. There are
possibilities for the need of 1,000 gpm allowances when dictated by the OC:
OC Facility FPE or his representative. '

Schedule 10 Piping Schedule 10 piping is allowed for wet pipe sprinkler
systems located in office areas only. This piping shall be UL listed or FM
approved, or comply with ASTM A-795. The installation of Schedule 10
piping shall be limited to bulk and cross mains of 2-1/2-in. diameter and
larger. All branch lines shall remain as Schedule 40 pipe. Threadable
Schedule 10 piping, cut grooving, and plain end fittings are not acceptable for
use in sprinkler piping design and installations.

Flow Switch Risers Flow switch riser assemblies are allowed for use in wet
pipe sprinkler systems with concurrence of the OC Facility FPE. These
assemblies shall be UL listed and FM approved, and shall be similar to Central
Sprinkler Company’s Model 90 "SHOTGUN" riser, or approved equal.

CO2 SUPPRESSION SYSTEMS

6.1

Application Systems Local and flooding application systems shall be either
high or low pressure systems using the following components in all designs
unless specific justification is supplied by the OC Facility FPE.

o Time Delay - either pneumatic or mechanical
e Oderizer
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

e CO, operated alarm
e Lockout device(s)
e Relief valves

CO, Storage Location Areas used for the storage of CO; tanks shall be
located as close to the hazard being protected as possible and in a protected
space if practicable. No CO, storage shall be allowed below grade. If low
pressure storage tanks are located on the building exterior they shall be
equipped with cold weather packages that will allow for heating of the tank
contents and associated piping and gauges. '

CO, Storage The amount of CO, required in storage shall provide a
minimum safety factor of 1.2 and provide for a minimum of 2 separate
discharges of the largest hazard area. If separate hazard areas are within 25 ft.
of each other or if the fire hazard analysis shows that a fire can be reasonable
expected to activate more than one zone of the CO, system, the total amount

of CO, required for storage shall be based upon the combined operation of the
adjacent zones.

O, Warning Signs Signs shall be provided in accordance with NFPA 12 and
shall be specified as part of any new installation.

Lockout Devices Lockout devices shall consist of a lockable ball or gate
valve located on the discharge charge header prior to the hazard being
protected. No listed or approved valve currently exists for the high pressure
systems. Thus special consideration must be taken in selecting this valve.

Supervision of the valve position shall be installed and report back to the CO,
system control panel.

Relief Valves: Relief valves shall be installed between all lockout devices and
the storage unit. The relief valves shall be designed to vent to the out of doors
and away from all building openings or air intakes.

Time Delay Time delays shall be installed on all total flooding CO2 systems
and considered for all local application systems. The time delays shall consist
of either a mechanical or pneumatic operator.

Supervision Supervision shall be provided on all lockout devices and system
discharge for both high and low pressure systems. Supervision shall also be
provided for the following components on a low pressure system:

e Actuation Line Pressure ’

e High Tank Level

e ILow Tank Level

Activation of the system discharge sensor shall activate all system discharge
alarms and warning devices and report to the site wide fire alarm system. Alla

» other supervisory alarms shall report to the site wide alarm system separately or

as a common trouble.

l
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6.10

Piping Piping shall be limit to a maximum of 300 ft. between the hazard
protected and the storage tanks, if possible, and follow the manufactures
recommendations concerning pipe schedules and materials..

1530-7. STANDPIPES AND HOSE SYSTEMS

71

7.2

Standpipe and hose systems shall be required for higher hazard occupancies,
based upon the building type, occupancy rating, applicable codes and
standards, and the Improved Risk Criteria. They shall be designed and
installed for the class of service and number of systems per building as
identified by the Project Design Criteria in accordance with NFPA 14,
Standpipe and Hose Systems. These systems shall utilize wet fire mains
independent of the sprinkler system riser.

Hose Racks Hose rack and associated fire fighting equipment shall meet the
following requirements:

(a) Hose racks and associated fire fighting equipment shall be UL listed
and/or FM approved. Hose racks shall be UL semiautomatic type

provided with a clip suitable for holding a 1-1/2-in. adjustable fog spray
nozzle.

(b) Hose cabinets (only required where racks muét be recessed in walls or in
areas where the equipment must be protected against dust, chemicals, etc.)
shall be heavy gauge steel body with hollow metal duo-panel door

construction and have minimum inside dimensions of 32 in. x 34 in. x 8
in..

(c) Fire hose shall be 1-1/2-in. in size, 300 psi tested, 75 ft in length (unless
otherwise specified), dacron single jacket with neoprene tube and backing,
equipped with the standard fire hose couplings having National Standard
threads. Nozzles shall be 1-1/2-in. in size, adjustable fog type, with
National Standard threads, and shall be rated for electrical applications.

(d) Automatic Drain Connections shall be 1-1/2-in. in size, brass with 1-1/2--
in. swivel female inlet and 1-1/2-in. male outlet, both with National
Standard threads, shall be capable of draining and venting the hose rack
control valve to protect the hose from deterioration due to water seepage
and shall be rated for a minimum of 175 psi working pressure.

(e) Hose Rack Control Valves shall be 1-1/2-in. in size, brass angle valves
having full water way and renewable rubber disc, have a 1-1/2-in. female
pipe thread inlet and 1-1/2-in. male National Standard threads and shall be
rated for a minimum of 175 psi working pressure.

1530-8. PORTABLE FIRE EXTINGUISHERS

8.1

Portable fire extinguishers shall be required in all buildings as determined by
the OC Facility FPE, and installed in accordance with NFPA 10, Portable Fire
Extinguishers. All extinguishers shall be UL listed and furnished complete
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with wall mounting brackets, hardware, and location placard. The OC shall
furnish portable extinguishers at the time of building occupancy, and will
continue to maintain and service the extinguishers for the life of the facility.
The AE is not responsible for the layout of portable fire extinguishers, but is
responsible to provide construction details at inset fire extinguisher locations.
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1535-1. CODES AND STANDARDS
1.1 i | d d
¢ AES 0100-1, Codes and Stgndards
¢ AES 0266-1, Codes and Standards
1.2 Referenced Codes and Standards

C FM Data Sheet 3-2, Water Tanks for Fire Protection

¢ FM Data Sheet 3-3, Cross Connections

C FM Data Sheet 3-7N, Centrifugal Fire Pumps

¢ FM Data Sheet 3-10, Installation and Maintenance of Prlvate Fire Service Mains and
Their Appurtenances

C NFPA 20, Installation of Centrifugal Fire Pumps

¢ NFPA 22, Water Tanks for Private Fire Protection

C NFPA 24, Installation of Private Fire Service Mains and Their Appurtenan

1535-2. FIRE WATER SYSTEM REQUIREMENTS

2.1 The water system at DOE-ID facilities normally consists of deep well pumps, water tank(s), fire
. pumps and distribution piping systems. Fire suppression system design for new facilities shall
include the use of dedicated fire water supply and dedicated piping runs in areas where separate
fire water and utility water systems exist. In areas where the fire water and utility water supply
systems are not separate, both supplies shall be a single feeder from the supply main or from

a single feeder that is separated as the feeder enters the facility.

Note: For existing combined fire protection and utility systems, this also includes utlhty
pumps. For these systems, the utility pumps shall be designed to supply all utility
water needs without resorting to the use of a fire pump. ’

2.2  Evaluation of the required water supply and flow for fire water systems shall consider fire hose
" stream and fire sprinkler demands.

Note: Some existing facilities have a combined water supply system and header for utility,
process, and fire protection purposes. Water supply considerations for these systems
must include utility and process needs.
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1535-3. WATER SUPPLY TANKS

1535-4.

3.1

3.2

3.3

Fire water storage tanks shall be designed in accordance with NFPA 22, FM Data Sheet 3-2 and
the civil design requirements specified in Section 0266. The size of the tank shall be based on
the highest estimated fire water demand (sprinklers plus hose streams). The duration
requirements shall be based on tables used in FM, Industrial Risk Insurers (IRI) and NFPA

codes and standards. The tank size shall be based on the highest estimated water demand for
all uses.

Fire water storage tanks at DOE-ID facilities shall be equipped with an alarm device that will
transmit low level and low temperature supervisory alarm signals to the Site Alarm System or

responsible fire department when the level or temperature drops to a point determined by the
OC Facility FPE.

Where dual tanks are provided, the supply piping from the deep well pumps and the discharge
piping shall be arranged so that either tank can be taken out of service for maintenance.

FIRE PUMPS

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Fire pumps shall be designed, installed, and tested in accordance with NFPA 20, FM 3-7N,
Centrifugal Fire Pumps, and shall operate at a minimum of 125 psi at rated flow capacity.

Fire pumps, controls, and related equipment shall be UL and/or FM approved for fire pump use.

Fire pumps shall be protected against damage caused by fire or water flooding. They shall be
housed in a separate noncombustible pump house away from other buildings and near the water
storage tank. When it is necessary for the pump room to be located inside a plant building, the
room shall be separated by minimum 3-hour rated construction. The pump room shall be of

ample size and the piping and equipment arranged to make them readily accessible for operation
and repair. ’

Fire pumps shall be automatically controlled and arranged to start when the pressure on the fire
water system drops to a predetermined point determined by the OC Facility FPE. Pressure
pumps (jockey makeup pumps) shall maintain pressure on the system so fire pumps are always
on standby unless needed for response to a fire emergency.

Supervisory alarms that signify when a fire pump is running, automatic pump controller position
switch status, "power available" on electric motor driven pumps, and pump controller trouble
condition, shall be provided and shall annunciate at the Site Alarm System, and to a constantly
attended location, to a building annunciation panel or to the responsible fire department.

Fire pumps shall be sized to deliver the highest estimated fire water demand for both sprinklers
and hose streams. Normally two fire pumps are required, unless otherwise approved by the OC
Facility FPE. One electric-driven and one diesel engine driven fire pump, or two diesel engine
driven pumps would be considered equivalent.

Fire pumps shall be provided with a means of testing, e.g., flow meters or test headers, designed
in accordance with NFPA 20. Where flow meters are used, return flow should be piped back
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to the supply tank, not to the intake side of the pump.

1535-5. FIRE WATER DISTRIBUTION SYSTEM

5.1

5.2

Fire Water Distribution Piping System Each facility requiring water flow for a fire
suppression system shall have a water main system adequate to supply expected fire protection
needs, and shall meet the following recommended guidelines:

¢ The maximum number of devices allowed to be affected by a single line segment
isolation is five.

¢ Primary Facility Distribution Loops shall be not less than 10 in. in diameter.

¢ Secondary Facility Distribution Loops shall be not less than 8 in. in diameter.

¢ Six-inch lines may not feed more than one device. Mains supplying two or more
devices shall be a minimum of 8 in. in diameter.

c See Section 0266 for additional requirements.

Underground Fire Main Appurtenances Underground fire water piping, fittings and

valves shall meet requirements of|, and be installed in accordance with NFPA 24, and FM 3-10.
Thrust blocks, rodding or equivalent restraints shall be provided for one piping section length
on each side of fittings which result in a change of direction. "

¢

Underground control valves for fire water systems, existing combined fire and service
water systems, and fire sprinkler systems shall be equipped with UL listed and/or FM
approved indicating valves such as PIVs or butterfly post indicator valve assemblies
PIVAs. Sectional control valves shall be supervised unless otherwise approved by the
DOE-ID AHJ. Sprinkler system valves shall be provided with a supervisory alarm
switch. This switch shall actuate a transmitter sending a signal to the Site Alarm
System or responsible fire department when the valve is closed. Underground control

valves for the fire hydrant lines shall be provided with a valve box extending to finished

grade level.

. The number and location of sectional control valves shall be such that various sections

of the fire water loop can be isolated without shutting off the entire loop. These valves
should be installed to isolate a maximum five devices (hydrants or sprinkler systems)
or 2,000 ft of main, whichever occurs first. Valve location and height shall be as
necessary for ease of operation and to preclude obstruction by snow, ice, etc.
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1535-6. FIRE HYDRANTS

6.1

6.2

6.3

Fire Hydrant Locations No major building shall have less than two hydrants within 300 ft
unless approved by DOE-ID AHJ. Yard systems should utilize the "loop" concept whenever
possible with provisions for further expansion. The "loop" concept is to provide a two direction
feed, and is not necessarily a piping loop around buildings.

¢ Hydrants shall be located along side main plant roads. Hydrants should be within 15 ft
of the road.

Fire Hydrant Design Criteria Hydrants shall be installed in accordance with NFPA 24.

- Hydrants shall be set so that the 2-1/2-in. hose connections are 20 in. (plus or minus 2 in.)
above finished ground level, and the pumper connection is facing a road.

c Hydrants shall be dry barrel and UL and/or FM approved, shall open counter-
clockwise, and shall have two 2-1/2-in. hose connections and one 4-1/2-in. pumper
connection, all with National Standard threads.

C A curb box (key valve) isolation valve shall be installed in each hydrant line near the
hydrant.

C Fire hydrants and valves so located as to be subject to damage by moving vehicles shall
be adequately protected. Where barricade posts are used they must be set in such a
manner as to afford complete protection and provide a clearance of at least 3 ft around
the hydrant barrel and not block any of the discharge ports. The distance between posts
should not exceed 6 fi. Posts shall be constructed of railroad steel rail or 4-in. steel
pipe filled with concrete. Posts shall be firmly secured in the ground at a minimum
depth of 3 ft. Tops of posts shall be approximately 42 in. above finished grade. Posts
shall be painted yellow for visibility.

Fire Hose Houses The OC Facility FPE shall determine the need for, location of and identify

any necessary equipment for any required fire hose hoses at INEL facilities.
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1540-1. CODES AND STANDARDS

1540-2.

1.1

eC and d
¢  AES0100-1, Codes and Standards
(  ASME/ANSI B31.1, Power Piping.
¢  ASME/ANSI B31.3, Chemical Plant and Petroleum Refinery Piping.
¢  ASME/ANSI B31.9, Building Service Piping.
¢ IAPMO, ﬁMfom Plumbing Code
¢ NFPA 54/ANSI A223.l, National Fuel Gas Code.

¢  NFPA 58, Standard for the Storage and Handling of Liquefied Petroleum Gases.

GENERAL

The following requirements apply to all the piping sections in this division.

2.1
2.2

2.3

2.4

2.5

2.6

2.7

2.8

For welding of pressure piping see Section 0532.
For requirements for underground piping see Section 0260.

Pipe insulation and other similar materials containing asbestos shall not be used. Pipe
insulation shall be compatible with the piping material.

The designer should coordinate piping locations with the electrical designer when using
common spaces for piping runs. See the NEC 310-10 and 384-2 for specific requirements.
Hot pipes whose temperatures at the exterior surfaces will normally exceed 86EF (30EC)
shall not be routed closer than 6 in. to an electrical raceway.

The location of potential leak points such as valves should be established to minimize
economic losses if a leak should occur. This is particularly important in piping systems
containing acids or other hazardous fluids. If this is not possible, the use of welded fittings
and sealed bellows-type valves is required in these areas.
See Appendix M for piping material requirements at ICPP.

Swagelok® (Crawford) compression fittings shall be used where tubing is permitted.

. Maintenance shall be a primary consideration in the design of piping systems. Prevention

of plugging and clearing of plugs when they occur shall be considered in the design. Systems
should be designed so that pockets or traps are eliminated and piping can be flushed and
drained, except where loop seals are included in the design. Connections suitable for remote
handling shall be used when required by the project design criteria.
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2.9

Teflon® shall not be used for gasket material, or as a component part of any valve or other
piece of equipment subject to ionizing radiation where life cycle exposure exceeds 100R.

COLOR CODING AND IDENTIFICATION OF PIPING

31

3.2

33

3.4

In general, all exposed piping shall be color coded and identified in accordance with
ANSI A-13-1. Itis the intent of this standard that the identification method of above ground
piping is by English text that allows the contents to be readily identified. Flow direction
should be also shown by arrows. For in-cell piping, see 3.3 below.

All piping and equipment shall be identified and numbered on design drawings in accordance
with established site standards, which will be provided by the OC. Piping identification

legends and symbols for ICPP shall conform to the appropriate ICPP drawing listed in
Appendix D.

In locations such as hot process cells, remote handling cells, etc., where identification by
stencil or paint may not be feasible because of periodic cleaning with highly corrosive
cleaning solutions, the piping shall be identified with beaded chain or cable stainless steel
tags containing the line or equipment designation.

In addition to the requirements specified herein, all pipelines and equipment at ICPP shall be
color coded and identified according to Appendix M of this standard and shall be tagged with
beaded chain or steel cable stainless steel tags displaying the pipe or equipment number as
shown on the drawings. The tags shall be fabricated from 300 series austenitic stainless steel
metal strips 3/4 in. wide, 24 gauge minimum thickness, with 3/16 in. high letters stamped on
the metal surface. Tagging for pipe shall be done at approximately 20 ft intervals with at
least one tag in each room. Any pipes entering or leaving a room shall be tagged on each side
of the wall. The tags shall be attached to the pipe or austenitic equipment with austenitic
stainless steel bead chain or austenitic stainless steel cable. When tagging valves, the bead
chain shall be attached to the valve stem or yoke. Remotely replaceable equipment, such as
valve jumpers, instrument jumpers, etc., shall also be identified and tagged.

CATHODIC PROTECTION OF BURIED PIPE

4.1

Cathodic protection requirements shall be provided by the project design criteria. See AES-
1660-4 for design requirements.

SPECIAL CONSIDERATIONS FOR HAZARDOUS AND CORROSIVE MATERIAL
PIPING

5.1

5.2

'Piping systems containing radioactive fluids shall meet any additional requirements specified
in the project design criteria.

All flanges and valve stems in hazardous/corrosive chemical service shall be equipped with
protective shields.
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' 5.3  Loop seals shall not be used to prevent backflow of contaminated gases unless no other

5.4

5.5

5.6

5.7

5.8

5.9

practical means are available. Systems shall be designed to minimize exposure of
maintenance personnel to radiation or hazardous materials.

Full-penetration butt welds, when feasible, are the preferred joints for pipelines where
corrosion or contamination is a concem. When modifying existing pipelines in contaminated
and radiation areas where butt welding is not practical due to ALARA considerations,
purging difficulties, or access constraints, then socket welds are recommended as the best
second choice if the corrosion service allows it. Consult the requirements on welded joints
in metallic piping in ASME/ANSI B31.3.

NPT fittings are not allowed in corrosion services and radioactively contaminated services
except for instruments and equipment where welded ends are not available (such as pressure
gages, pumps, etc.). Butt-weld or socket-weld joints are preferred in all other cases.
Consideration should be given to boring out these NPT fittings for equipment described
above for socket-welding where practical (such as for pumps). Backwelding of NPT fittings

does not substantially mitigate the poor corrosion performancé of a threaded connection and
shall only be allowed with prior written approval of the OC's AE.

Where tubing and fittings are used in applications having direct or indirect contact with either
radioactive contamination or corrosive chemicals, they shall be fabricated of an austenitic
stainless steel as a minimum or a suitable corrosion resistant material.

Consideration shall be given to installing valves and equipment with "Grayloc" type single

bolt swingout type fittings whenever practical to allow removal or maintenance without
dismantling the associated piping.

Radioactive and hazardous material transfer lines shall be routed inside buildings or
enclosures where possible to minimize length of buried pipelines. The design shall consider
the need for protection of the primary line from external corrosion. Cathodic protection or
separation of the primary line from the soil may be necessary.

Buried pipelines for uansportmg hazardous materials shall receive particular design attention
with regard to corrosion or possible mechanical damage from expansion forces, future
excavation, earth settlement, vibration, seismic loads, surcharge, other live loads and dead
loads. Piping requirements located in 40-CFR 280, Technical Standards and Corrective
Action Requirements for Owners and Operators of Underground Storage Tanks shall be
followed where applicable. Where specified in the design criteria, buried pipelines carrying

- highly radioactive and other hazardous liquids or solids shall be doubly contained, i.e., the

primary pipeline containing the contaminant shall be fully encased and supported inside a
corrosion-resistant, leak-tight pipe duct. The outer or casing line shall be so designed as to
permit detection of any leakage from the primary line (sampling sumps, radiation detectors,
etc.) and shall permit periodic leak testing of the casing line. Design shall include the
following considerations:

(a) Encasement of pipeways is required for protection of pipelines that carry highly
radioactive wastes. Drains from a series of encasements should culminate at a single
sample point. Automated routine monitoring, using a sampling system and radiation
detectors, shall be considered. Individual sump radioactive detectors shall be
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considered. Individual sumps and risers must provide for manual sampling to
determine which encasement contains leaking pipe and which primary pipe is leaking.

(b) The primary line and the encasement pipe shall be separated by appropriate spacers.

5.10

5.1

5.12

513

5.14

5.15

The encasement pipe shall slope to a collection point to provide drainage for leaks from
the primary line.

(c) Connections to existing underground lines carrying radioactive materials shall be made

*  inencasements, pipe tunnels, or manifold vaults to prevent potential leakage into the
soil. Consideration shall be given to construction of a manifold vault adjacent to any
multi-source tank vault to permit addition or removal of lines draining to the tank.

(d) Unmonitored vents and vent drain lines shall not be connected to underground solution
transfer lines carrying radioactive materials.

Unless no other practical means are available, drain lines for radioactively contaminated
waste shall not use liquid seal traps (loop seals) for preventing backflow of gases; provision
shall be made to prevent the backflow of contaminated gas by other means, such as
maintaining a negative pressure on the drain system, use of self-closing check valves, etc.
In addition, all drain fixtures for radioactive drain lines shall be provided with caps or plugs
to block off the fixture when not in use. The drain system must be a separate system, i.¢., no
permanent connections to any other system.

Notches, cracks, crevices, or rough surfaces which might retain radioactive materials or
contribute to corrosion shall be avoided in the design of process piping.

Every pipe entering a process cell shall be equipped with a suitable block valve. Piping
contacted by process solutions shall be equipped with a packless block valve immediately
outside the cell wall. Piping contacted by process solutions in a normally pressurized system
may require a check valve in addition to the packless block valve. Piping that is not
contacted by process solutions in normal operation may be equipped with a block valve.
Piping that is not contacted by process solutions except by failure of a pressure boundary
component may be equipped with a gate valve. In every case, the primary block valve and/or
check valve shall be of equivalent corrosion resistant material to the associated in-cell piping.

Off-gas systems must be properly engineered for the risk involved, i.e., sufficient capacity,
properly scrubbed, filtered, and discharged to the outside.

Acid or caustic materials handling equipment, i.e., piping systems, tanks, pumps, structural
supports to such equipment, etc. must be compatible with the material they will be handling.
This compatibility requirement extends to external fasteners which are normally not in
contact with acid solutions (wetted) but may be exposed during a spill. Corrosion-resistant
materials for each individual application shall be used and corrosion allowances shall be
evaluated and used for each application.

Acid systems must be totally bermed. If tanks, pipes, and pumps are located in a chemical
handling room, then that room should be considered a total acid handling area, properly
bermed, appropriately drained, correctly posted as to hazard(s), and the berm provided with
a stainless steel liner or approved protective paint.
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5.16 There should be no penetrations in the floor of the bermed area or in the berm itself, except
for a floor drain to an approved holding tank.

5.17

5.18

The acid handling area must be isolated physically, including the heating and ventilation
equipment, from other areas within the facility.

Spill control equipment should be located away from the projected spill area to assure access;
and consideration should also be given to locating staging areas in response to such projected

spills.
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1541-1.

© 1541-2.

1541-3.

CODES AND STANDARDS

1.1 Applicable Codes and Standards

X  AES 0100-1, Codes and Standards
X IAMPO, Uniform Plumbing Code

GENERAL

2.1 Plumbing includes water supply and sewerage piping for potable water,
drains, waste piping and vent piping. Also included are plumbing fixtures,
pipe supports and other accessories as needed to provide a complete plumbing
system. See Division 2, Sections 0260, 0266 and 0270 for water distribution
and sewer system requirements.

PLUMBING

31 Plumbing systems shall comply with the Uniform Plumbihg Code and shall be
selected based on the best combination of performance, cost and maintenance.

3.2 The number of plumbing fixtures shall comply with the UBC Chapter 29.
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1542-1. CODES AND STANDARDS

1.1

Applicable Codes and Standards

e AES 0100-1, Codes and Standards
e AES 1540-1.1, Applicable Codes and Standards

1542-2. GENERAL

2.1

2.2

23

24
25

2.6

2.7

2.8

Plant utility piping includes piping for raw water, treated water, demineralized

water, boiler feedwater, breathing air, plant air, fuel gases, steam, and
condensate associated with nonnuclear boilers, and other liquid or gas streams
in non-nuclear power generating facilities. Plant utility piping at the INEEL
shall be designed and fabricated per the applicable codes and standards and as
required by design criteria. Piping and system components at ICPP located in
chemical processing buildings, excluding sewerage and firewater piping which
are addressed elsewhere, shall be considered chemical process piping. See
Section 1543. "

Carbon steel pipelines that carry steam or condensate and are buried or located
in inaccessible areas shall be of Schedule 80 wall thickness, and heavy wall

~ fittings shall be used.

All joints in buried steam and condensate lines shall be welded. Galvanized

piping or other piping materials containing anodic coatings shall not be used
for buried pipelines.

Steam valves shall not be quick opening, i.e. quarter turn valves.

Consideration should be given to welded joints on all buried utility lines. All
buried lines under concrete slabs shall be welded.

Unions and flanges shall be installed in out-of-cell utility piping systems to
allow the maintenance or replacement of equipment unless otherwise required
by the project design criteria.

Utility tunnels have been constructed in parts of the INEEL. These tunnels
shall be used when available. Use is restricted to nonhazardous fluids such as
steam, air, water, O, and N; specifically excluded are materials that are
flammable, corrosive, explosive, or radioactive. Deviation from these
restrictions will not be allowed unless a risk analysis is performed which
indicates that the proposed design does not compromise the required level of
safety. The determination shall be included in the SAR. "French drains" shall
not be used for drainage in utility tunnels. Specific information is available
from the OC. ,

Threaded joints should not be used in gas piping systems over 2 in. in size.
See the National Fuel Gas Code handbook for more information.
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1543-1. CODES AND STANDARDS

1543-2.

1.1

1.2

Applicable Codes and Standards

¢ AES 0100-1, Codes and Standards

¢ ASME/ANSI B31.3, Chemical Plant and Petroleum Refinery Piping
Referenced Codes and Standards

¢ 40 CFR 264.193 Containment and Detection of Releases

GENERAL

2.1

. 2.2

2.3

2.4

2.5

Piping and system components located in chemical processing facilities, excluding nuclear
reactor plumbing, sewerage and firewater piping which are addressed elsewhere, shall be
considered chemical process piping. In general, chemical process piping shall be designed
and fabricated per ASME/ANSI B31.3. Deviation from the code requirements requires a risk
analysis be performed. The results of the risk analysis shall be incorporated into the project
documents. For categorization of fluids at each INEL facility (ICPP, TRA, etc.) see the
definitions contained in ASME/ANSI B31.3 and the OC. Special provisions for material
traceability verification and acceptance shall be incorporated into the project technical
specification when the contents of the system warrant it. Material certifications shall be

required and both certifications and the materials shall be accepted prior to material
installation.

Flanges, valves, and other potential leak sources shall not be located overhead of any
personnel access area without provisions for personnel protection.

At the ICPP, where original process lines were tubing, modifications shall be designed with
pipe where compatible. Transition from pipe to tube shall be made with Swagelok® fittings.
Where pipe is not compatible, Swagelok® compression fittings and tube shall be used. Where
Swagelok® compression fittings are not compatible with original Parker flare fittings
(Triple-Loky), Parker flare fittings shall be used. Other brands of compression fittings
besides Swagelok® are not acceptable for use at the INEL in order to standardize on one
design and avoid incompatibility problems. ‘

Other types of joints (mechanical) may be used for valves and special equipment that have
to be removed for periodic maintenance.

Tanks must meet underground storage tank regulations when applicable. Tanks shall have
spargers or mixing capability, sample ports, volume measuring devices, and transfer systems.
Waste handling tanks and piping systems shall be designed to take advantage of gravity flow
or the use of jets, airlifts, or similar equipment to reduce potential maintenance problems
associated with mechanical equipment. Essential steam jet transfer lines-on all new

installations shall be equipped with thermocouples to detect loss of transfer due to a plugged
suction or jet.
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1543-3. VALVE SELECTION

1543-4.

1543-5.

1543-6.

1543-7.

3.1

3.2

33

Control valves for regulating flow require evaluation of component parts for corrosion and
radiation resistance. Design trade-off studies shall be conducted to compare the initial cost

of off-the-shelf valves plus the cost of their scheduled replacement in comparison with the
cost of special valves with longer service life.

Globe type valves are recommended for process control functions. When a leakproof valve
stem is required, the valve shall be the packless type employing a metal bellows seal.

Vaives for cell utilities such as steam, air, and water shall be located outside the cells.

FREEZE POTS

4.1

Consideration shall be given to installation of freeze pots in process piping when process
valves are not desired for operation but isolation of pipelines may be desirable for clearing
of plugged lines. Freeze pots shall be located only on sections that can be conveniently filled
with liquid. Cover plates for minimizing ingress of debris, liquids, etc. shall not be welded
to both the pot and the process piping. This allows for thermal contraction and expansion.
The AE shall provide all necessary calculations to ensure that pipe supports are designed
adequately for thermal expansion and contraction of the process pipe. In addition to
installation of cover plates, ledges and pockets shall be avoided in the design to eliminate the
possibility of contamination traps. The nitrogen line to the freeze pot shall gravity drain with
no pockets and shall be sized sufficiently for the service. Nitrogen shall be supplied with a
gravity head to avoid vapor locking. There must be a way to add liquid to the process line and
hold it up at the freeze pot location without using large volumes of liquid.

GASKETS

5.1

5.2

Grafoil® by Union Carbide is the preferred material for valve packing and gaskets. Gaskets
containing asbestos shall not be used.

Where spiral-wound metallic gaskets are used, care should be taken in the design and

specifying of flanges to ensure that adequate bolt loading can be attained to seat the gaskets
per the manufacturers' recommendations.

FITTINGS

6.1

Changes in direction of process piping should be made with long radius elbows or bends.

Bends are preferred where practicable, except for solids transport lines, where blinded tees
or laterals have been proven to prevent erosion.

BOLTING

11

Use of galling resistant bolting materials such as Nitronic 60 stainless steel (UNS S21800)
shall be considered for stainless steel piping systems.
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1543-8. PIPE PENETRATIONS

1543-9.

1543-10.

8.1

8.2

Pipe sleeves shall generally be provided when piping passes through masonry, concrete walls,
floors, and roofs, except shielding walls as noted in Section 1543-9. Sleeves shall be of
sufficient length to pass entirely through walls, partitions, or slabs.

Pipe sleeves in floor slabs shall extend a minimum of 2-in. above the finished floor. Space
between the pipe and sleeve shall be packed or sealed and both ends of the sleeve shall be
caulked. Sleeves shall be sloped to drain towards process areas. Pipe penetrations through
fire separations require sealing around the pipe to a rating equal to that of the walls.

SHIELDING WALL PENETRATIONS

9.1

9.2

9.3

Piping passing through concrete shielding walls shall normally be embedded in concrete
without sleeves. The pipe shall be fabricated with an offset to prevent streaming of radiation
through the penetration. It is good design practice to install a row of pipes of each anticipated
size that will be required for the process at the time the wall is constructed. Unless otherwise
provided in the design criteria, all pipe penetrations shall slope toward the cell.

Unused penetrations may be capped and reserved as spares to provide flexibility for future
modification without the necessity of core-drilling through 2-ft. to 6-ft. thick walls. All
embedments and penetrations shall be shown on the structural drawings. All embedded pipes

should be stainless steel w1th consideration for welding to permit their use for most process
chemicals.

In the case of hazardous waste piping passing through shielding walls, the penetrating pxpe
must also meet the secondary containment requirements of 40 CFR 264.193.

ACTUATORS

10.1 Pneumatic actuators on all remote control valves located in radiation areas which, through

failure of bellows, packing or other seals, would permit possible contamination of the air
supply lines with process fluids, shall be vented back to the radiation area.
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1550-1. STANDARDS AND CODES
1.1 Applicable Codes and Standards

1550-2.

1.2

AES 0100-1, Codes and Standards

AES 0112, Energy Conservation

‘CASHRAE Handbooks and Standards

NFPA Standards applicable to ovens, furnaces and boilers

NFPA 90A, Standard for the Installation of Air Conditioning and
Ventilating Systems

NFPA 90B, Standard for the Installation of Warm Air Heating and Air
Conditioning Systems

Referenced Codes and Standards

o« ASME Boiler and Pressure Vessel Codes

¢ ACGIH, Industrial Ventilation Manual of Recommended Practice

GENERAL

21

2.2

23

Heating and ventilating systems should normally be forced air type. Air
supplies to occupied areas should be controlled and tempered to provide room
temperature and humidity commensurate with recommended levels for
comfort ventilation and with DOE guidelines.

Once-through systems shall be employed only in cases where they are

- economically justified or are essential from the standpoint of health and safety,

such as potentially contaminated zone control systems or other process or
laboratory areas handling hazardous materials. Where economically feasible
on a life cycle basis, facilities containing laboratories shall be provided with
air handling systems for laboratory spaces independent from office spaces.
Design effort shall optimize control system simplicity.

Design for heating and ventilating systems shall include a schematic flow
sheet of the system(s) involved in addition to a narrative description of the
control logic. The narrative description is to be provided either on the
drawings or included in the specification. Flow sheets shall show all essential
components of the system, including controls. All components depicted on
the flow sheet shall be identified by the appropriate system of code numbers
and/or symbols currently used at the INEEL, and the identification shall be
cross-referenced with the component description contained in the technical
specifications. Where an equipment or pipeline designation system is already
established at the particular plant or area for which the design is being
prepared, the AE shall use the existing system for identifying lines and
equipment shown on the flow sheet. In preparing preliminary design for
Title I work, the AE shall use flow sheets and schematic diagrams.
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24 The system shall include a means to turn off the heating ventilation and

- cooling system when it is not in use by occupants, or reduce its operation to

freeze protection when justified.

1550-3. HVACDESIGN CRITERIA

31

32

3.3
34

3.5

3.6

3.7

Design information for Idaho Falls and INEEL locations is shown in
Table 1550-1. Detailed information can be obtained from IDO-12118,

Climatography of the INEL. Data for other areas under ID direction will be
supplied on request. '

HVAC systems that require more than 4000 cfm of outside ventilation air

shall require heat recovery equipment if economically justified by life cycle
studies.

Fuel supply tanks shall be sized for 30-day supply.

Supply and Interzone Exhaust Air Fans Supply and interzone exhaust air fans
shall be interlocked with final exhaust fans to prevent supply and interzone
exhaust fan operations unless final exhaust fans are running. This will prevent
pressurization of any process room or area should exhaust ventilation fail.
Interzone ductwork shall always be negative with respect to the surrounding
environment in all Zone I, II, and III areas.

Fans for Contamination Control Exhaust fans for controlling contamination in
contaminated areas should be designed in accordance with the following:

(a) Alarms with readout at a central, manned location shall be provided to
indicate fan shutdown and high temperatures, excessive vibration, and
other malfunctions as required by the design criteria.

(b) Installed spare fans and isolation dampers shall normally be provided for
the supply and exhaust air systems. When any fan is inoperative in a
system, a backflow damper should automatically isolate the idle fan from
the system. Where this is economically unfeasible, consideration shall be
given to fan pairs sharing the load such that if one fan fails, the other can
maintain partial air movement.

Dampers and Controls Supply, recirculation, process ventilation, and exhaust

ducting shall incorporate manual and automatic dampers and controls to

distribute, balance, and regulate the movement of air in each room, area, and
ventilation system, and to prevent possible backflow. Backflow prevention
dampers shall be free-moving and nonbinding. A manual balancing damper
shall be provided in each branch duct. Internal grille, register, or diffuser
dampers are not a substitute for these dampers.

Positive sealing dampers or valves shall be located so that a bank of filters can
be completely isolated from the ventilation system during filter replacement.
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3.8

39

Manual controls or automatic controls equipped with manual override shall be
provided for ventilation systems or components, as required for proper
operation and safety. In general, selection of control systems should favor
automatic controls in larger and more complex (multizone sensitive duty)
systems. In general, every effort should be made to simplify the design and
operation of control systems. In addition, the following provisions and
guidelines shall be met: '

(a) The preferred method for zone pressure control, is to provide constant
exhaust flow and vary supply air volume to maintain the pressure setpoint.
Exhaust air volume may be temporarily increased to accommodate

breaches in physical containment barriers such as doors opened or hatches
removed.

(b) All flows and pressures requiring either automatic or manual adjustment to
maintain and verify confinement zone pressures must be continuously
monitored. Local gauges shall always be provided in addition to any

* monitoring capabilities associated with automatic controls.

(c) Adjustable damping shall be provided for all automatic flow and pressure
control systems as required for stable operation.

(d) Reference pressure systems used for building zone pressure control and
monitoring systems shall have demonstrated acceptable performance in
similar applications or field tests prior to incorporation into INEEL
designs. Electronic instrumentation and controls shall be given preference
to pneumatic equivalents unless cost prohibitive.

(¢) Atmospheric reference headers shall be installed as required to mitigate

wind disruption and provide adequate dampened response time; these shall
be provided with leak test fittings.

(f) Control systems shall not be susceptible to radio interference.

(g) A redundant source of control air should be provided, such as a redundant

compressor. A dedicated circuit should be provided for the control
electrical service.

(h) Multiple pitot tube manifolded racks with upstream flow straighteners or
other certified apparatus shall be used for flow elements.

Fire and Smoke Dampers Fire and smoke dampers shall be provided in
designated fire barriers (wall and floors) and duct passages through exit
corridors. Ready access and appropriate labeling shall be provided to
dampers, detectors, and release hardware to allow for maintenance testing and
repair. Combination fire/smoke related dampers are preferred with motor
operated (electrical or pneumatic) automatic reset.

Exception: Fire Dampers are not required in ducting that passes through 1 hour
rated fire barriers if there are no openings in the ducting as it passes through the
fire area, and the ductwork construction provides an equivalent level of
protection for the hazard.
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3.10

341

312

Freeze Protection Heating system coils used for heating raw outside air, or
where there is a possibility of coil freezing, shall be heavy duty, nonfreeze
type equipped with face and bypass dampers for controlling the downstream
air temperature. The AE should also consider other alternatives in his design
to prevent coil freezing based on the project functional and operational
requirements. Preheat coils shall be sized to accommodate an outside design
temperature of -14°F or -19°F (refer to Table 1550-1) and be installed and
protected so they will not freeze during relatively short periods of air
temperature as low as -45°F (at maximum air flow rates) by employing the
following safeguards:

(a) Coils shall be positioned vertically where practicable. Where horizontal

installation is required, the coils shall be pitched 1/4 in. per ft to drain.

(b) Excessive face velocities should be avoided. Oversizing shall be avoided
since it increases susceptibility to freeze-ups during certain weather
conditions.

(c) Vacuum relief at coil inlet shall be provided.

(d) Condensate traps shall be sized for maximum load. Condensate traps shall
be positioned as far below the coil as possible (preferably 18 in. or more).
Condensate traps should discharge to a gravity drain header or condensate
pump receiver located below the coil outlet. Do not route discharge from
traps to overhead return lines. Condensate traps and drain headers shall
not be positioned in the cold air stream or any location where freezing may
occur.

(e) Manual bypass steam valves shall be provided around all automatic steam
valves serving preheat coils.

(f) An air temperature sensing element downstream of the preheating coil
shall be provided with necessary controls to shut off the fan and/or close
the coil face dampers when downstream air drops to +40°F or less.

(g) A preheat system shall be located upstream from all other components in outdoor
air supplied air handling units.

Penetrations Penetrations of the building by ventilation ducts shall be kept to a

minimum. Penetrations shall be designed to allow the essential systems to
function during a DBA.

Power Outages Where required by the safety analysis, ventilation systems

* shall be capable of operating during normal power outage at capacities

required to maintain confinement of contaminants. The onsite emergency
power and air sources and the electrical distribution circuits shall be

independent and testable to ensure performance of their safety functions
assuming a single failure.
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3.13 Emergency Power Where required by the safety analysis, critical items of the

ventilation system shall be supplied with emergency power, air, and fire
suppression water. Controls for these ventilation systems shall be supphed
with emergency power and air.

Power Consumption Supply and exhaust fans equipped with variable
frequency ac motor control shall be considered along with variable inlet vanes
for volume control based on economic life cycle studies.

Maintenance Provisions shall be made for inspection, maintenance, and/or
replacement of components in the supply, exhaust, and filtration system.
Generous inspection ports shall be provided for inspection and routine
maintenance for all dampers, fans, flow elements, pressure sensors, fire or
smoke detectors, and other critical duct internals.

Independent Shutdown Provisions shall be made for independent shutdown of
ventilation systems where this could possibly be an advantage to operations,
maintenance, or emergency procedures such as firefighting.

COMFORT HEATING AND VENTILATION

4.1

4.2

Heating The inside design temperature for personnel comfort during winter
shall be 72°Fdb unless otherwise indicated. Lower design temperatures may

be appropriate for the particular application. The following applications
indicate the acceptable nominal temperatures.

Space °Fdb
Storage (heated) 50°
Warehouses | | 50°
Kitchens 65°
Laundries 65°
Shops (high work activity) 65°
Toilets 68°
Change Rooms 75°

Except where it can be substantiated from recording or engineering
computations that the inside relative humidity will be less than 20% for
prolonged periods of time, such as to be detrimental to personnel health,
winter humidification for personnel comfort shall not be provided. Where
such conditions have been substantiated, a design relative humidity of 20%
may be used in establishing humidification equipment requirements.
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1550-5.

4.3

4.4

4.5

4.6

Cooling Cooling should only be provided to the extent necessary to meet the
temperature and relative humidity levels recommended by the ASHRAE 90.1
unless special environmental requirements are dictated by special process
requirements or sensitive equipment such as electronic data processing
equipment or sensitive laboratory equipment.

Cooling may be provided whenever an engineering analysis of the building
shows that the inside dry bulb temperature will exceed 76°Fdb during
occupied hours using the summer 2-1/2% design conditions for INEEL
facilities as specified in ASHRAE Handbook of Fundamentals. Night cool
down of the building using 100% outside air ventilation to a temperature of
68EF shall be used in the HVAC system design to reduce or eliminate the
need for daytime cooling. Night cool down shall be included in the
engineering analysis to determine the need for daytime cooling. Where
daytime cooling is justified by the above criteria, adiabatic or evaporative
cooling shall be used unless an engineering analysis indicates excessive
bhumidity will result. Evaporative coolers (as well as any filters) shall use
fire-rated media of at least UL 900 Class 2.

Inside design temperatures for personal comfort cooling shall be 76°F dry bulb
and 64°F wet bulb.

Telephone Rooms The room shall be provided with a HVAC system capable
of keeping the room temperatures between 45°F and 80°F. This may be
provided from the building HVAC or a separate dedicated system.

MATERIALS AND EQUIPMENT

5.1

5.2

‘Materials Materials for the ventilation systems should be selected according

to such safety considerations as corrosion and fire resistance, long operating
life, strength to withstand accident conditions, and smooth surface finish to aid
in decontamination. Selection and specification of materials and equipment
for comfort and other nonsensitive duty H&V systems shall be economically
optimized. The use of corrosion-resistant materials for ductwork, valves,
instrument sensing lines, and the like shall be limited to those service
environments and applications requiring such properties. Backflow prevented
upstream air systems serving sensitive duty downstream systems shall be
likewise evaluated for possible relaxation of material requirements of the
downstream system. Such relaxation is not allowable if reliability of the
downstream system is compromised.

Equipment Equipment items must be identified on drawings and flow
diagrams and must be designed, fabricated, and installed in accordance with
the latest edition of the American Conference of Governmental Industrial .
Hygienists and ASHRAE guidelines.
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53

54

kL

5.6

5.7

Oil fired equipment shall be equipped with burner safety combustion controls
and interlocks designed in accordance with NFPA 85A through 85G.

Boilers Steam or hot water boilers used for heating purposes only shall be
sized according to ASHRAE 90.1. All boilers shall be in conformance with
Section IV of the ASME Boiler and Pressure Vessel Code. Specifications for
boiler installations shall require the CS to obtain inspection and certification
that the boiler installation meets ASME Code. Inspection and certification to
meet state and local requirements shall be required unless a waiver is
approved by ID and the OC. These inspections shall be completed prior to the
time of initial startup and operation. These inspections and certification shall
be made by a certified inspector having local jurisdiction. See 1560-2.8 for
additional information on boilers and pressure vessels.

Copies (3 minimum) of certification shall be furnished to the OC prior to
acceptance of the completed installation. Specifications shall also require:

(a) A hydrostatic test of all boiler installations (incll;ding installed package
boilers to ensure that no damage was sustained during transit and
subsequent handling) to verify system integrity.

(b) An operating test to verify specified boiler performance requirements
(steam quantity, fuel consumption, efficiency, adequate automatic control,
etc.). This test shall be based on a minimum of eight hours of continuous
operation of the boiler.

(c) A test for steam quantity and moisture content (not required on boilers
operating at 15 psig or less).

(d) A hot boil-out cleaning of the boiler internals using cleaning compounds
and procedures recommended by the boiler manufacturer.

Ducts and Housings Ducts and housings should be designed, fabricated, and
erected with a minimum of ledges, protrusions, and crevices.

‘Duct runs and flow distributors/straighteners should ensure uniform air flow

past monitoring and sampling stations and through filter installations. Smooth
transitions between duct sizes shall be provided. Proximity of such elements

to upstream and downstream flow disruptions such as fans and elbows shall be
optimized.

1550-6. VENTILATION SYSTEM TESTING

6.1

The design shall include provisions to facilitate periodic testing of ventilation
systems for operability and required functional performance. The capability
shall be provided to test (under conditions as close to design as practicable)
the operating sequence for startup of ventilation systems, including transfer to

alternate power sources, and to verify design air flow, pressure, and
temperature delivery capability.



1550-7.

6.3

Page 8 of 10
DOE-ID ARCHITECTURAL TITLE: HEATING AND VENTILATION
ENGINEERING STANDARDS DATE: August 1998 SECTION: 1550
6.2

High efficiency air cleaning systems shall be designed for convenient,
repetitive, and reliable in-place testing of each testable stage in accordance
with ANSINS510, 1980, or a similar test of equal reliability, unless
economically prohibitive. Provisions shall be made for in-place testing of
each testable stage of a high efficiency air cleaning system, such as aerosol
injection ports, sampling ports, connecting and bypass ductwork.
Consideration shall also be given to the economics of the requirement;
however it is generally cheaper to use test sections to meet design criteria than
to take limited credit for redundant banks.

- Components or devices which are required to function under emergency

conditions (such as loss of normal electrical power or instrument air) shall be

~ capable of being tested periodically, preferably without interruption of

operations.

MONITORING AND ALARMS

7.1

7.2

73

74

1.5

7.6

Ventilation systems shall be appropriately instrumented to read out and alarm
in one or more central control areas. These areas shall be designed to permit

occupancy and ability to operate ventilation systems safely during normal or
abnormal conditions.

The system shall include readout from appropriate surveillance
instrumentation for all essential functions of the ventilation systems.

. Instrumentation requirements for crucial portions of this system shall be

designed after a suitable fail-safe analysis and shall include appropriate
redundancy.

Visual and/or audible alarms for significant abnormal conditions such as filter
plugging or breakthrough, low air flow or reversal, fire system activation, h1gh
stack effluent activity, etc., shall be readily determinable, preferably on a
continuous basis and in a central, continuously manned location.

Where under normal or abnormal conditions, combustible quantities of
airborne solvents, gases, and vapors could possibly be present in a ventilation
system, continuous monitoring systems suitable for monitoring such
substances shall be included in the design, with readout normally in the
control room. Ventilation systems shall be designed with flow rates or other

features to preclude the possibility of an explosion, as evaluated in the safety
analysis document.

Where possible, all gauges, indicators, and controllers shall have scales
providing direct readings in appropriate engineering units. Only power of
10 scale factors will be acceptable.

All heating and cooling coils shall have inlet and outlet temperature indicators.
Dial thermometers will be acceptable if in visible and accessible locations.



Page 9 of 10

DOE-ID ARCHITECTURAL
ENGINEERING STANDARDS

TITLE:
DATE:
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TABLE 1550-1. DESIGN INFORMATION FOR THE INEEL, IDAHO FALLS, IDAHO,

ANNUAL AVERAGE
HEATING WINTER
PREVAILING DEGREE TEMPERATURE"
LOCATION LATITUDE | LONGITUDE | ALTITUDE WIND DAYS (°F)
. b
C
INEEL SITE DATA*:
WINTER SUMMER APPLICATION
-19°F* 95°Fdb/61°F wd Process, laboratory and other ises where close temperature and
humidity control is required by project criteria
-14°F* ‘93°Fdb/61°Fwb Personnel comfort and general HVAC systems
-~ 61°Fwb Cooling towers, and research and techaical type systems
- 100°Fdb Air cooled condensers’
a. Seven (7) month period, October to April.
b. From DOE/ID-12118, Climatography of the INFL, 2nd Edition.
c. From National Weather Service, Boise, Idaho, Years 1941 to 1970.
d. Data From ARLFRD, NOAA, INEEL, February 1992.
e. Data from ASHRAE Fundamentals Handbook, 1989.
f. Temperatures should be verified by actual site conditions.

Preheat coils must be sized too suit the outside design temperature, but shall be installed and protected so they will
not freeze during periods of air temperatures as low as -45°F at design air flow.
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TABLE 1550-1. DESIGN INFORMATION FOR THE INEEL, IDAHO FALLS, IDAHO,

OUTSIDE DESIGN CONDITIONS

IDAHO FALLS DATA®:

WINTER SUMMER APPLICATION
-11°F* 89°Fdb/61°Fwb Process, laboratory and other uses where close temperature and humidity
control is required by project criteria
-6°F% 87°Fdb/61°Fwb Personnel comfort and general HVAC systems
- 65°Fwb Cooling towers, and research and technicai type systems
- 94°Fdb Air cooled condensers'

Seven (7) mounth period, October to April.

From DOE/ID-12118, Climatography of the INEL, 2nd Edition.

From National Weather Service, Boise, Idaho, Years 1941 to 1970.

Data From ARLFRD, NOAA, INEEL, February 1992.

Data from ASHRAE Fundamentals Handbook, 1989.

Temperatures should be verified by actual site conditions.

Preheat coils must be sized too suit the outside design temperature, but shall be installed and protected so they will
not freeze during periods of air temperatures as low as -45°F at design air flow.
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1551-1. CODES AND STANDARDS

1551-2.

1551-3.

1.1 Applicable Codes and Standards
€ AES0100-1, Codes and Standards
¢  AES 1550, Heating and Ventilation

¢  AES 1595, Controls

¢  DOE G 420.1X, Implementation Guide for Nonreactor Nuclear Safety Design Criteria
and Explosives Safety Criteria

1.2 Referenced Codes and Standards
¢  ERDA 76-21, Nuclear Air Cleaning Handbook

GENERAL INFORMATION

2.1 Ventilation systems shall be designed to confine radioactive materials under normal and DBA
conditions and to limit radioactive discharges to ALARA levels. The HVAC system shall
provide the design pressure differentials, volume changes, temperature, air cleaning, and
humidity control of building atmosphere, while addressing and minimizing the potential of

crossflow between the HVAC, utility, and waste systems. Specific design guidance and -

requirements for nuclear and sensitive duty HVAC systems will be provided in the project
design criteria.

2.2 A vertilation system shall serve all enclosure systems (such as reactor compartments or
process cells) to maintain a negative pressure inside the enclosure with respect to the
operating area. Consideration shall be given to the removal of heat, explosive and corrosive
gases, toxic and particulate gases, and other contaminants. Air or inert gas from glove boxes
or other process enclosures where wet chemical operations take place shall be treated if
necessary to protect the ventilation ductwork, final filters, and filter plenums from exposure
to wetting or deleterious chemical attack.

2.3  The system shall be designed to automatically ensure an inflow of air of 125 linear feet per
minute through a credible breach (as defined in the design criteria) in the enclosure system.
Design consideration shall be given to the effects of normal maintenance enclosure breaches
and their effect on pressure gradients between the breached enclosure system and adjacent
operating areas. The design of the enclosure ventilation flow pattern shall act to minimize
the spread of fire. Small enclosure systems shall be provided with positive pressure-relief
valves (connected into the exhaust system) to prevent pressurization of the system.
Consideration shall be given to provisions for all necessary cleanup and detection equipment
for noxious chemicals. Use of downdraft ventilation within enclosures shall be considered
as a means of reducing fire and contamination spread potential.

VENTILATION CONFINEMENT
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3.1

3.2

3.2

Ventilation systems serve as one of the principal secondary confinement barriers in a
confinement barrier system guarding against the release of radioactive or other potentially
dangerous materials during normal or abnormal design conditions. Ventilation systems are
subject to variations in operating temperatures and pressures and to environmental conditions
associated with normal operation, maintenance, plant shutdown, and testing. They may also
be subject to and designed for the effects of natural phenomena such as seismic motion,
floods, missiles, tornadoes, fires, explosion, and other accidents.

Ventilation systems shall be designed to withstand any credible fire or explosion and -
continue to act as a confinement barrier. Fire protection features of ventilation systems shall
include fire-resistant materials of construction, fire-resistant filers, heat and smoke detectors,
alarms, heat removal devices, fire-suppression equipment, and fire doors and dampers or
other proven devices to restrict the spread of fires. Design of the system shall include an
analysis to ensure that the ventilation system is capable of operating under design basis fire
conditions as specified in the design criteria. It shall be designed to the maximum extent
possible to withdraw the heat and smoke safely through appropriate ventilation channels so
that products of combustion are not spread beyond the room of origin.

Failure of an single component or control function shall not compromise minimum adequate
ventilation.

1551-4. PRESSURE ZONES (CONFINEMENT ZONES)

4.1

A building or facility shall be divided into hazard class confinement zones as outlined in
ERDA 76-21, Nuclear Air Cleaning Handbook; except, at INEL, Zone I refers to low hazard,
Zorne Ml is high hazard, and "clean area” equates to Zone I'V in that handbook. In addition,
protective clothing requirements may differ. Not all of the zones listed below would be
required in all buildings, and an entire building could quite possibly be designated as a single
zone. However, there shall be a minimum of two negative pressure zones within hazardous
process and reactor buildings at the INEL.

(a) Zone ITI classification applies to the interior of hot cells, process cells, glove boxes, or
other containments for handling highly radioactive materials. Containment features
must prevent the spread of radioactive or hazardous material within and release from
the building under both normal operating and upset conditions up to and including the
DBA for the facility. Complete isolation (physical separation) from neighboring
facilities, laboratories, shop area, and operating areas is necessary. A high efficiency
filter, preferably HEPA type, is required in the air inlet.

(b)  Zone II classification applies to glove box operating areas, hot cell service or
maintenance arcas, or other building spaces where high levels of radioactive
contamination could be present. Particularly hazardous operations are generally
conducted in glove boxes. Sufficient air supply to produce inward airflow into glove

box ports (with one glove removed) of at least 125 linear fpm is required.

(c) Fume hood performance is affected by the hoods location, sash arrangement, room air
currents and hood construction. New installations or relocation's of fume hood shall
consider the requirements of NFPA 45, OSHA 1910.1450, ANSI/AIHA Z9.5, and the
ASHRAE Applications handbook. After installation, and on a yearly basis, hoods shall
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1551-5.

1551-6.

4.2

be tested for performance using ANSI/ASHRAE 110. The results will then be
evaluated to minimize worker exposure.

(d) Zone I classification is assigned to hot cell or process cell operating areas and other
potentially contaminated areas that are adjacent to Zone II and III process or
maintenance areas. Also included are general chemical laboratories, maintenance areas,
and other general working areas which are usually nonradioactive but which may be
subject to low levels of radiation in the air. Chemical fume hoods are required for
operations which could produce greater than CG for radioactive material or TLV for
toxic or noxious material as defined in ERDA 76-21, Nuclear Air Cleaning Handbook.

(e) "Clean Area" classification is assigned to areas that are normally free of contamination,
such as control rooms, offices, and nonradioactive shop and storage areas. No specific
protective clothing is required. Radiation monitoring may be required at exit points.

There shall be a negative differential pressure of at least 0.1 in. wg maintained between the
building and outside atmosphere and between zones, except for the Zone III and II
confinements, which shall be a minimum of 0.5 in. wg negative with respect to adjacent areas
or spaces. However, consideration shall be given to designing office areas and control rooms

at atmospheric or slightly positive pressure levels based on economic, safety, and evacuation
personnel flow considerations.

AIR SUPPLY SYSTEM

5.1

5.2

53

Aiir supplied to the facility should be filtered to minimize loading of exhaust filters with
atmospheric dirt and dust. During normal operation, ventilation supply air must flow from
nonradioactive zones to moderately radioactive zones to highly radioactive zones.

A portion of the air may be recirculated within each zone, thus lessening the load on heating,
cooling, and humidifying equipment; however, recirculation in Zone I, II, or III will require
specific approval by the OC. Recirculation systems serving potentially contaminated zones
shall be equipped with air cleaning equipment and continuous radioactive monitors to assist
in maintaining air quality. An important operating principle with respect to air recirculation
is that air may not under any circumstance be allowed to enter a zone of lower potential
contamination than that from which it was withdrawn.

Outdoor makeup air supply units shall be protected form the weather. Air intakes shall be
arranged to minimize the effects of tornadoes, high winds, rain, snow, ice, debris, and
adjacent building effluents (such as steam vents) on the operation of the system. Screens
shall be provided in air intake louvers for 100% outdoor air systems. The consequences of

. frost plugging of these screens shall be evaluated and methods to mitigate plugging included

as appropriate. Preheat systems may be necessary in areas where icing can cause significant
supply filter damage.

AIR FLOW

6.1

An air flow pattern shall be used that ensures that air flow is from the atmosphere into the
building and from noncontaminated areas to potentially contaminated areas and then to those
areas normally containing contamination (series air flow pattern).
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6.2

These patterns of air flow shall be effected by maintaining pressure differentials between the
different building confinement zones and between the building and the environment and by
controlling interzone venting in accordance with the design criteria.

Supply air shall be properly conditioned and where possible should be distributed at or near
the ceiling of potentially contaminated areas of the facility.

As much as practicable, airborne contamination released from process equipment or hot cells
should be directed by air flow patterns for capture by an exhaust point in the immediate
vicinity of the release. Air from each Zone 1, II, or Zone III area shall be removed near the
area of highest contamination potential through area grills or registers equipped with

fire-resistant, medium-efficiency filters. The filters should have an atmospheric dust spot
efficiency rating of 90% of better. :

RECIRCULATION OF INERT GASES

Design consideration shall be given to recirculation of inert gases to glove boxes and other process
enclosures to maximize reuse of such gases. If recirculation is used, the exhaust gas from these
enclosures shall be filtered through two stages of HEPA filters in series before being recirculated.

TANK AND VESSEL VENTING (OFF-GAS SYSTEMS)

8.1

8.2

All primary confinement tanks shall vent into the primary confinement ventilation system
after passage through an adequate off-gas treatment system. Vessel vent lines shall be

designed such that inadvertent transfer of solutions or slurries into ventilation systems is
prevented.

Consideration shall be given to both automatic and manual controls and overrides to modify
system operation during unusual conditions.

BUILDING SEALING

9.1

‘See 0270, Insulation, Sealing, and Joints.
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1554-1. CODES AND STANDARDS

1554-2.

1554.3.

1.1 Applicable Codes and Standards
(  AES0100-1, Codes and Standards
¢  AES1550-1.1, Applicable Codes and Standards
| ¢ AES1551-1.1, Applic;able Codes and Standards
1.2 Rﬂmﬂ&ﬂmﬂ.&uﬂﬂﬂi
¢ UL 900, Test Performance of Air Filter Units

¢ NEF 3-45T, Nuclear Standard Specification for HEPA Filters Used by
DOE Contractors

GENERAL

2.1 Inthe design of the filtration system, consideration shall be given to such items as prefilters,
scrubbers, process vessel vent systems, HEPA filters, deep bed absorbers and sand filters,
glass fiber filters, demisters, distribution baffles, fire suppression systems, heat removal
systems, and pressure, temperature, and flow measurement devices. A drain system
including tanks to prevent the formation of an unsafe geometry of fission material when
water is used in fire suppression activities and injection ports should also be considered.
Drains from such systems shall be routed to a contaminated drain system.

2.2 Itshould be noted that filter designations in some DOE Directives may conflict with designa-
tions in the ERDA 76-21 Nuclear Air Cleaning Handbook. The designations in ERDA
76-21 shall prevail in the design and specification of filter systems.

2.3 Airfilters shall be located on the suction side of fans and coils and in other special locations
as required for air treatment.

2.4  Standardization of the HEPA filtration design and filter protection features shall be required
throughout all new facilities, and all existing individual facilities.

2.5 All HEPA filters will be equipped with differential pressure instrumentation. Other
measurement devices (such as flow and temperature) shall be prov1ded as required by Design
Criteria or for proper system operation.

EXHAUST FILTRATION SYSTEM

3.1 High-efficiency air filtering facilities for radioactive or other hazardous service shall be
designed in accordance with ERDA 76-21, Nuclear Air Cleaning Handbook. HEPA filters
specified for use shall be Type B, nuclear grade, as defined by ERDA 76-21, Nuclear Air
Cleaning Handbook and NEF 3-45T, Nuclear Standard Specification for HEPA Filters Used
By DOE Contractors (Refer to Table I), and shall be DOP tested at 20% and 100% flow.
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3.2

Al HEPA filters (or banks of HEPA filters), including those used for backflow prevention,
shall be protected by a roughing prefilter. Roughing filters and/or enclosure prefilters are not
considered to be radioactive particulate filtration stages, but their use shall be considered to

increase fire smoke handling capability and to avoid needless dust loading and plugging of
HEPA filters.

EXHAUST FILTRATION STAGES

4.1

4.2

The number of exhaust filtration stages from any area of the facility shall be at least equal
to the number required under normal and accident conditions (not to include DBE and DBT).
The discharges shall not exceed 10% of those given in the RCG, DOE O 5480.1. If more
than five stages are required to comply with DOE Order 5480.1, the system shall be designed
to reduce release from the source.

Evaluation of the need for multiple stages of HEPA filters shall be based on the following:

(a) Normal Operating Conditions for New Plenums Design of new plenums for
normal operating conditions shall include the following considerations:

1. Design for the number of HEPA filter stages needed to reduce the radioactive
material effluent to comply with USNRC Regulatory Guide 3.32 by using the

tested-in-place efficiency of 99.97% for an average of 0.3 micron polydispersed
DOP for each retestable stage.

2. Each testable stage of HEPA filters must be retested periodically, and the overall
HEPA filter system must also be periodically retested. This applies to all HEPA
filter installations. Each individual HEPA filter, both initial installations and
replacement, must pass required tests.

(b) Accident Conditions for New Plenums Design of new plenums for accident
conditions shall include the following considerations:

1. Design the number of HEPA filter stages needed to control the postulated
radioactive material effluent concentration to within the DOE Order 5480.1
reference exposure limits by using 99.9% credit for the first stage of HEPA filter
and 99.8% for each succeeding stage of filters, assuming that each stage is
individually testable. If each stage is not individually DOP testable, the additional
stages should also be given a safety credit of 99.8%. This presumes that adequate
protection, such as prefilters, water sprays, baffles, and demisters, are installed.

The integrity of the filters shall be maintained throughout the duration of the
accident.

2. For the accident analysis, consider only the first stage. Compute the offsite
exposure dose from radioactive particles and compare it with the value given in
DOE Order 5480.1, add a second stage, and recompute the offsite exposure dose.

Continue these calculations until the offsite exposure dose does not exceed the
value given in the order.
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1554-5.

(c) Existing Plenums The number of HEPA filter stages required to reduce the effluent
to comply with DOE Order 5480.11 will be based on effluent sampling results and the
judgment of the designer and his knowledge of the existing plenum conditions. For
design purposes, use 99.8% credit for the entire existing filter unless actual design data
is available. Additional HEPA filter stages may be justifiable as the most economical
and practical method of reducing the effluent from an existing plenum that leaks
excessively due to poor design features; however, the additional pressure drop across
such filters must be considered in light of existing system capacity and flow
requirements. In any case, the new stage or stages of HEPA filters should be designed
and installed with as much integrity as would be provided by the new plenum.

EXHAUST FILTER HOUSING

5.1

5.2

5.3

5.4

Each air exhaust filter housing shall be constructed of noncombustible materials and shall
have a rigid mounting frame for the filter. Housings for process installations shall be
corrosion resistant. The filter shall be equipped with a knife edge system as shown in
Figure 1554-1. It should not leak from outside to inside, insidé to outside, or across the filter
sealing barrier. On HEPA filter elements, the use of sealing compounds or gasket cements

to achieve an acceptable leak rate between filter media and frame is not permissible at any
time.

The filter access opening in the housing shall permit filter removal and replacement with
minimum exposure to personnel and with minimum release of contaminants outside the

. housing. Unitized filter housings for radioactive service shall be of the "Bag-In/Bag-Out"

type to facilitate safe handling of the filter cartridge.

All new HEPA filter installations that will require in-place testing must be provided with
sufficient ductwork (7 to 10 duct diameters) before and after the filter to allow for test

~ aerosol mixing. Test ports and utilities (110 VAC and compressed air) must be provided,

consistent with the testing equipment used. Where there is insufficient space available to
permit a valid leak check, Flanders (or equivalent) inplace leak-test housing(s) must be
installed to facilitate testing. Multiple stage filter installations shall allow a minimum of
10 to 12 duct diameters between each filter or provide another method such as mixing
sections to allow for adequate mixing for testing. The housings shall be designed with a
"Knife Edge" sealing surface designed for fluid seal or silicone gasket material, a locking
device to retain filters in the sealing position and shall contain a proven in-place DOP testing
system (inlet upstream and sample outlet downstream of the filters) for individual filter
elements within the array. A mixing section similar to that produced by Flanders Filters, Inc.,
shall be considered for installation between stages of HEPA filtration to minimize required
separation distances. ‘This mixing section contains a movable diffuser to increase mixing
during DOP testing so that spacing requirements between stages are reduced to two feet.

Housings, filter mounting frames, and ducts shall be designed to withstand system pressure
changes without distortion, fatigue, or yielding that results in leakage or bypa-ssing of the
filters. Knife edge filter mounting frames must be flat and square within 1/16 in.
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6.1

6.2

6.3

6.4

6.5
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1554-6. FIRE RESISTANT FILTERS

Air cleaning equipment and filters provided in systems used strictly for comfort cooling in
structures containing no special hazard need comply only with Manufacturer's Recommenda-
tions. Use of filter media complying with UL 900 Class 2 is suggested for buildings with no
special hazards and normal occupancies. '

Supply air filters and prefilters for exhaust filtration systems used in high valve applications
and in high hazard and radiological areas shall be UL 900 Class 1 unless specifically
approved by ID.

HEPA filtration systems serving as a final means of effluent cleaning should have at least
two stages of fire-resistant filters in series in a filter plenum. If it can be determined that the
filters can be subjected to sufficient heat to cause failure, the final filters shall be protected
by heat removal or sprinkler systems that automatically activate at a preset temperature.

If a heat removal system is deemed necessary, an inlet baffle and a spark arrester and
demister shall precede the first stage of filters. If a cooling spray is used for heat removal,
it should be followed by a combination spark arrester/demister screen to remove entrained
droplets. A roughing filter shall be mounted behind these components to remove the bulk

of the draft-carrier debris. Ease of contaminated filter removal should be a design
consideration.

Where redundant HEPA filters are required, it is preferred that the primary filter be located
as near the source term as practical and the redundant filter be at an accessible location near
the discharge.

ATMOSPHERE FILTRATION

1.1

Air or inert gas shall normally enter each ventilated glove box or process cell through at least
one fire-resistant HEPA filter and be discharged through at least one fire-resistant prefiiter
and one fire-resistant HEPA filter to exhaust ductwork leading to a final filter system. In the
case of plutonium contaminants, two fire-resistant HEPA filters shall be used in the glove
box or process cell exhaust system. Each plutonium contaminant filter system shall be
equipped with a temperature and pressure gauge.

REDUNDANCY

8.1

Redundancy shall be provided for all new facility process off-gas and process cell ventilation
air by passing it through at least two separate independently-testable HEPA filters prior to
discharge to the atmosphere via the off-gas stack.

RADIOACTIVITY CLEANUP

9.1

The exhaust system shall be designed to provide cleanup of radioactivity of the discharge air.
There shall be exhaust capacity on demand for appropriate enclosures, cells, or hoods that
will promptly cause an inflow of air at least 125 linear ft/min through a ruptured entry way
or during similar abnormal operations.
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1560-1 CODES AND STANDARDS

1.1

1.2

Applicable Codes and Standards
o AES 0100-1, Codes and Standards

Referenced Codes and Standards

o ASME Boiler and Pressure Vessel Code

¢ * ACGIH Manual, Threshold Limit Values for Chemical Substances and Physical
Agents ‘

¢ ANSINB-23, National Board Inspection Code

1560-2 GENERAL

2.1

2.2

23

24

25

2.6

2.7

2.8

Sufficient separation shall be provided in equipment layouts to facilitate removal,
permit maintenance, and meet nuclear criticality requirements when applicable.
Whenever redundancy is a requirement, sufficient separation, barrier walls, or other
means shall be employed so that both systems or items of equipment cannot be
damaged by a single accident.

The potential for fire resulting from the use of flammable fluids or the use of
flammable materials for lubrication or cooling of equipment and components shall be
considered in the design.

Prevention of plugging and the clearing of plugs when they occur shall be considered
during design of process equipment. Maintenance shall be a primary consideration in
the design of mechanical equipment. Components shall be designed to minimize
exposure of maintenance personnel to radiation during cleanup and repair.

Equipment shall be designed so that pockets or traps are eliminated and equipment
can be flushed and drained, except when loop seals are required.

Occupational noise exposure to continuous noise shall not exceed the limits prescribed

in the current ACGIH Manual. In no case shall impact noise levels in excess of
140 dB be permitted. ‘

In general, equipment noise shall not present an occupational health hazard, nor cause
objectionable interference with normal conversation in areas such as offices,
conference rooms, control rooms, laboratories, etc. Control of equipment noise shall
be achieved by such methods as proper arrangement of facilities, selection of
equipment with low noise level, isolation of equipment vibration, acoustical treatment,

use of lower equipment speeds and system velocities, elimination of direct sound
paths, etc

Vibration and other dynamic forces developed by mechanical equipment shall be
isolated so as not to be transmitted to other parts of a system or adjoining architectural
and structural members. Such methods as isolating equipment foundations from
adjoining floor slabs, mounting equipment on vibration dampeners, and the use of
flexible joints for equipment connections, shall be employed to achieve the desired
isolation.

All boilers and pressure vessels shall be designed, fabricated, tested, and inspected in
accordance with the ASME Code for the service intended and with the specific project

~ design criteria. When purchased, the pressure vessel shall bear the appropriate



Page2 of 3

DOE-ID ARCHITECTURAL TITLE: ENGINEERED COMPONENTS
ENGINEERING STANDARDS | DATE: December 1998 [ SECTION: 1560

2.9

ASME stamp of an authorized fabricator. Specifications shall require that vendor data
include copies (3 minimum) of the Manufacturer’s ASME Data Report indicating
compliance with ASME Code requirements. This applies to all shop and field
assembled boilers and coded pressure vessels installed at INEEL. All repairs and
modifications made to stamped components shall be performed in accordance with
appropriate codes and standards such as ANSI/NB-23 so as to maintain the validity of

. the stamp.

In the development of design criteria, where additional or special needs are identified
beyond that which is standard and covered in existing codes and where new
technology and special unproven processes are to be employed, the PM shall ensure
that sufficient studies and pilot testing are performed. These studies and tests are to
be performed by or under the direction of the OC to establish acceptability and
appropriate use of the materials as approved by the OC and ID. The AE shall specify
these proven and/or tested materials as a requirement within this scope of work. If
additional studies and/or testing is required to determine the acceptability of materials,
these shall be specifically and clearly stated by the OC and included in the AE scope

of work. In either case, approval of all materials selection shall rest with the OC and
ID. N ‘

1560-3 NUCLEAR SYSTEMS

3.1

32

33

Specifications for specialized or engineered equipment not manufactured as standard
production items, shall set forth minimum requirements (as established by the design
criteria or as otherwise directed) for the quality assurance of materials and fabrication
to ensure conformance with specified requirements. Quality assurance shall include
such requirements as submittal of certified material test reports, maintenance of
material traceability, certification of conformance with applicable codes and standards,
certified qualification of craftsmen, nondestructive material testing, inspection of
fabrication by customer’s inspectors or quality assurance personnel, etc.

Specifications for specialized or engineered equipment shall also require testing of the
finished product in the fabricator’s shop to verify conformance with the specification.
This includes testing for such characteristics as strength, leakage, vibration, distortion,
capacity, efficiency, resistance to flow, etc. The results of this testing shall be in
writing in enough detail to clearly verify that all requirements in the specifications
have been satisfied

All specifications shall include requirements for cleaning, packaging, shipping,
handling, and storage of nuclear components. Nuclear reactors and nuclear
containment systems, including piping and equipment installations, shall be designed
in accordance with the seismic design requirements for the system classification,
unless more stringent requirements are imposed by the design criteria. This applies to
all suspended or wall-mounted items, as well as floor, ground, or pedestal-mounted
items where failure of support or containment would constitute a significant health or
safety hazard. Nuclear material handling and storage facilities, such as fuel handling
cranes, transfer equipment, storage pools, etc., shall be designed to retain structural
integrity throughout the seismic disturbance.

Notches, cracks, crevices, or rough surfaces which might retain radioactive materials
shall be avoided in the design of process equipment. Moving parts shall be designed

to pass the materials to be handled without clogging or otherwise preventing proper
operation.
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34 Pumping and Pressurization Waste handling tanks and systems shall be designed to
take advantage of gravity flow or the use of jets, airlifts, or similar equipment to
reduce potential maintenance problems associated with mechanical equipment.
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1589-1. CODES AND STANDARDS

1589-2,

1.1

1.2

Applicable Codes and Standards
¢ AES 0100-1, Codes and Standards
Referenced Codes and Standards

¢ 40 CFR 61, National Emission Standards for Hazardous Air Pollutants

GENERAL

2.1

o 2.2

23

Stacks shall be designed to achieve good dispersion of released material. Consult the
ASHRAE Handbooks for required data. If required by the design criteria, a redundant
sampling and monitoring system shall be provided to determine the chemical and radioactive
content of the gaseous effluent. The stack design and location shall also include evaluation

of natural phenomena to be withstood and safety considerations for the possible event of
stack structural failure.

Stack height shall be designed according to 40 CFR 61. The nozzle angle shall be no greater
than 15 degrees from the vertical to minimize back pressure and turbulence. Consideration

shall be given to designing the stack to draw and maintain the facility under a slight vacuum
without mechanical assistance.

All new ICPP stacks shall be designed to incorporate the following criteria:

(a) Each stack less than 2 feet ID shall be fitted with one sample port. This port shall be
4 inches ID and made of the same material as the stack (or compatible substitute). The
port shall extend into the stack no more than 1 inch and shall extend out from the outer
wall of the stack a minimum of 3 inches. The port shall be placed at least 8 stack
diameters above the inlet or any obstruction and at least 2 stack diameters below the
outlet. This port shall be capped with a blind flange when not being used for sampling.

(b) Each stack more than 2 feet ID but less than 5 feet ID.shall be fitted with 2 ports.
These ports shall be at the same height on the stack, 90E apart, and shall conform to

' the criteria stated in the previous paragraph. In addition, a sampling platform shall be
constructed around the stack, giving safe access to an unobstructed work area near each

port. This platform must be at least 30 inches wide with a 36-inch high guard rail. A
clearance zone of at least 6 feet shall extend out from the stack in the area of each port

to allow for handling, maintenance, and operation of sampling equlpment. 120 Vac
60 Hz electrical power shall be avmlable in the sampling area.

(c) Each stack greater than 5 ft ID shall be fitted with 4 ports, 90E apart, at the same height
on the stack. All of the criteria stated in tbe previous paragraph must also be met.
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1600-1. CODES, STANDARDS, AND GUIDES

1.1 Applicable Codes and Standards

1.2

1600-2. GENERAL

¢

"

c N

¢

AES 0100-1, Codes and Standards

AES 112-1, Codes and Standards

AES 180-1, Codes and Standards (as applicable to security systems)
ANSI/NFPA 70 National Electric Code (NEC)

ANSI-C2, National Electrical Safety Code (NESC)

NEMA Standards

UL Standards and Product Directories
FM Approval Guide, and FM Loss Prevention Data Sheets

ISA Electrical Guide for Control Centers, Recommended Practice RP-60

Referenced Codes and Standards

€

¢

c

¢

AES 111-1, Codes and Standards

ANSI/IEEE 242, Recommended Practice for Protection and Coordination of Industrial
and Commercial Power Systems

ANSI/IEEE 493, Recommended Practice for Design of Reliable Industrial and
Commercial Power Systems

ICEA Standards

NFPA 780, Lightning Protection Code

2.1 Hazard Classification and Equipment Suitability Hazard classifications shall be
assigned in accordance with NEC or NFPA requirements unless otherwise stated in the
Design Criteria. Should the AE question the particular application, his concerns should be
brought to the attention of DOE-ID or the OC. ' ~

2.2

Equipment Ratings Fault duty (interrupting), Close and Latch, and B.LL. ratings shall be
given in the project Design Criteria. If not provided the AE shall contact the OC to obtain
these ratings early in the course of his design.. All electrical equipment shall be rated for
operation at an elevation of 5,000 ft above sea level.
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1600-3.

2.3

2.4

2.5

2.6

2.7

Seismic Disturbances Seismic design requirements shall be in accordance with the
Design Criteria or Section 0111-5.

PCB New electrical equipment shall not contain PCB. When equipment containing PCB
is encountered during modification of an existing system, the AE shall notify the OC who
shall make provision for its disposal. \

Retrofit The extent of the modification will be specified in the project design criteria. Each
addition or renovation will be evaluated on an individual basis. The extent of electrical
retrofit needed shall be based on code requirements, cost the acceptable risk and the projected
use of the upgraded facility as identified in the project design criteria.

Eire Stops Where cable or raceway systems penetrate firewalls, floors, or ceilings, fire
stops of a fire resistant rating equivalent to the rating of the wall shall be installed. Fire stop
material in contact with cable shall have been tested by a recognized testing agency to
determine its effect on cable jacketing and ampacity. Conduits larger than 4 in. passing
vertically through a fire barrier shall also contain interior fife stops such as Crouse-Hinds
EYS fittings with approved sealant such as Chico X compound.

Locking Devices As required by 29 CFR 1910.147, whenever applicable equipment or
systems are replaced or undergo a major modification or upgrade, the means to accept a
lockout device on energy isolating devices shall be included as part of the replacement.
Equipment or systems that have lockout devices as standard accessories shall be specified
with those devices. Electrical equipment shall have locking devices as required by the NESC.

SYSTEMS AND VOLTAGE

3.1

3.2

3.3

3.4

3.5

Power System Reliability Power system reliability consideration shall comply with IEEE
493 to ensure continual supply to systems and equipment designated by project design criteria
as critical. The need for multiple transformer-switchgear service equipment, to ensure power
supply continuity within the facility during scheduled or emergency equipment outages,
should also be considered.

Power Quality Requirements Adverse effects of voltage level variations, transients, and
frequency variations on equipment operation shall be minimized. Sensitive electrical
equipment should be isolated as needed for protection. Uninterruptible power systems,
motor-generator sets, or power conditioners may be used for isolation.

System Protection System protection shall comply with IEEE 242.

Primary Voltage Where available, the primary voltage for distribution of normal electrical
energy in all INEL plants shall be 12.47, 13.8 or 4.16 kV, nominal, except where otherwise
specified. This shall be the highest voltage obtainable within the plant areas without
transformation, and shall be the secondary voltage of primary electrical supply substations.

Distribution transformer secondaries (600 V and less) shall be
solidly grounded. Any condition which produces a non-linear current voltage relationship
shall be accounted for in the design by accepted methods for the situation. Transformer
requirements for non-linear loads shall have a K-factor rating in accordance with
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1600-4.

1600-S.

3.6

3.7

3.8

3.9

ANSI/C57.110 using the UL verification method. Voltages selected for internal power
distribution should be the highest level consistent with the types of loads to be served. A
480/277 V system will generally be the best selection for most facilities, particularly where
a significant portion of the facility load will be motor load. With this system, small appliance
loads, convenience outlets, and other loads requiring lower voltage supply are served from
dry-type 480 V t0 208/120 V step down transformers. Lighting loads will usually be supplied
at277 V. A 208/120 V system may be the most economical method for smaller facilities or
where 120 V equipment represents the major portion of the load and the average length of
feeders is less than 200 ft. For facilities having loads of 75 kVA or less and no requirements

for three-phase service, the conventional 240/120 V single-phase internal distribution system
should be used. '

Circuits for supplying motors 250 hp and larger and for supplying energy to major load
centers within the plants should be considered for design at 2.4 kV nominal or higher,
three-phase, except as may otherwise be specifically required in the project design criteria.
Electric fire pump motors are excepted from this requirement and shall use 480 V,
three-phase, UL labelled fire pump controllers and equipment.

In general, circuits for supplying motors 1/2 hp to 100 hp and for supplying power outlet
receptacles in operational areas shall be designed for 480 V, three-phase. Motors above
1/2 hp may operate on 120 V, 208V, or 240 V single-phase, when furnished as part of a
regularly manufactured assembly.

Circuits for supplying motors less than 1/2 hp shall be designed for 120 V, two-wire, single
phase; 120/240 V nominal, three-wire, single-phase, or 208/120 V, four wire, three-phase
supply.

Circuits of 240 V and higher used for interior lighting or baseboard or similar heating systems
shall be switched by circuit breakers only, unless switched by a contactor. The control circuit
voltage should be 24 or 120 V and shall be derived from the branch circuit it controls. The
use of higher than 120 V as control voltage will be evaluated on an individual basis and will
not be considered unless only qualified personnel will maintain the equipment.

LIGHTNING PROTECTION

41

Lightning protection systems shall be designed and installed in accordance with the latest
issue of NFPA 780. Building trim, stairs, ladders, railings, structures, stacks, siding, etc., of
conducting material shall be continuous and shall be bonded to the building ground grid. The-
down conductor grounding wire shall be covered to prevent staining of exterior building
surfaces. Conducting piping, ducting, etc., shall also be continuous and bonded to the
building ground. Perform risk assessment in accordance with NFPA 780. For "Severe" to
“Moderate" risk lightning protection should be installed. Interior or underground electrical

lines or equipment directly connected to overhead lines shall also receive lightning or surge
arrestor protection.

TESTS AND COORDINATION

5.1

General Tests of completed installation should include such electrical tests as high
potential, continuity, insulation resistance, ground resistance, load, and function tests deemed
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1600-6.

5.2

5.3

necessary to properly show the adequacy of the particular installation. Acceptable values for
conductors shall comply with applicable [CEA standards, except that signal and control

~ cables rated 600 V or less shall have an insulation resistance value of 10 x 10° ohms or

greater when tested with a 500 V megohmeter.

Medium and High Voltage Systems Testing of medium and high voltage conductors,
transformers, substation equipment, and associated equipment to be placed on these systems
shall be observed and approved by INEL Power Management organization.

All protective relaying and device coordination for medium and high voltage systems shall be
reviewed by INEL Power Management organization.

DEACTIVATION OF ELECTRICAL EQUIPMENT

6.1

6.2

6.3

General Physical removal of electrical equipment shall occur when the conduit or equipment
is disconnected or permanently taken out of service. Demolition or red line drawings showing
the changes should be turned over to the facility for as-building. Unused electrical equipment
should only be left in place if one or more of the following conditions exist:

¢ the system is in a radiological contaminated area and ALARA precludes the removal.

C the removal requires the demolition of other structures or equipment that are still in use.
An example is conduit embedded in walls or ductbanks.

¢ the cost of removal is excessive due to hazards, construction methods, or restricted
access.

¢ an immediate future need is identified.

Abandonment of Raceways Conduits and other raceways should be removed unless
justified in accordance with the conditions of 6.1 above. Removal of existing “spare”
conduits is not required. Pull ropes or other means of installing conductors shall be provided
if old conductors are removed. Abandoned conduits shall be capped, old labels removed and
labeled as indicated hereafter.

Labeling/Tagging All abandoned conduit and equipment shall be labeled identifying its
status. For example:

¥ raceway “origin” or “destination”

¢ “CONTAMINATED”

¢ “ABANDONED”

¢ “SPARE”

¢ for equipment to be reused, “Work Order No. XXX” or “Job No. XXX"
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1630-1. CODES AND STANDARDS

1.1

1.2

Applicable Codes and Standards

o AES 0100-1, Codes and Standards
e AES 1600-1.1, Applicable Codes and Standards

Referenced Codes and Standards

¢ ANSVIEEE C37 series, Circuit Breakers, Switchgear, Relays, Substations and
Fuses

¢ ANSVIEEE 242, Recommended Practice for Protection and Coordination of
Industrial and Commercial Power Systems

o ANSVIEEE 399, Recommended Practice for Power Systems Analysis

ANSI/IEEE 493, Recommended Practice for Design of Reliable Industrial and
Commercial Power Systems

REA Bulletin 50-1 Standard T-805B

REA Bulletin 50-3 Standard D-804

REA Bulletin 50-6 Standard D-806

Factory Mutual Loss Prevention Data Sheet 5.4.

1630-2. GENERAL

2.1

2.2

23

24

Exterior electrical systems shall be designed and constructed with regard to
existing electrical system construction in adjacent areas. Relaying shall
comply with IEEE 242, and swithgear shall comply with IEEE C37 series.

‘Load Requirements Demand and diversity factors shall comply with NFPA

70. Electrical service quality and reliability shall be considered in
conformance with IEEE 493 to ensure that they meet the load requirements.
Where loads require a high degree of voltage and frequency stability, the
available short-circuit current (AIC) at the service connection and the stability
of the supplying utility system shall be considered to ensure adequate power
supply.

Power Factor An overall power factor of not less than 85 percent shall be
achieved. Switched capacitor banks shall be used only when necessary to
prevent over voltages during off-peak hours during lovw power consumption.
Starting capacitors shall be located as near to the loads as practical. Starting
capacitors shall be switched simultaneously with load.

Redundancy Facilities designated as critical by the Project Design Criteria
shall be served by dedicated redundant circuits. The two services should be
separated by a 4-hour fire-rated barrier and should be served from separate
sources. In lieu of providing two separate services, a single service may be
provided when the reliability of the single service prove adequate when
considered in conformance with IEEE 399 and IEEE 493.
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2.5 Metering Electrical energy (kWh) metering shall be furnished at each substation of

500 kVA or larger capacity. Demand (kW) metering shall be furnished as required for
load management purposes.

1630-3. OVERHEAD LINES

31

3.2

33

34

General Joint use of pole lines for electrical, alarm, and communication
conductors shall be made wherever possible; alarm lines shall generally be the
lowest lines on the structure. Pole lines, 601 V and higher rated, shall comply
with NEC Article 710, NESC and shall be generally designed in accordance
with the recommendations of the Rural Electrification Administration

(REA) Bulletins listed above. Lines shall be a Grade B, Class 2 construction,
minimum, or equivalent. Poles shall be pressure treated in accordance with
ANSI 05.1. Poles may also be protected with the use of solid wood
preservative boron rods containing disodium octoborate: to replace boron lost
from the poles. Federal Specification TT-W-00571.J, or latest edition, shall
apply. For lines rated 15 kV and lower, details of construction shall comply
with REA Form 804. Lines rated 600 V or less shall follow the above

requirements where appropriate and shall specifically meet the strength, size,
and treatment requirements.

Minimum Clearance Clearance shall assume that all areas are accessible to
truck traffic unless physically barriered to preclude such traffic. Clearances
over major access routes shall comply with NESC. Minimum vertical
clearances in traffic corridors should be provided in the Design Criteria. In
areas frequented by truck traffic with loads of greater than ordinary height,
consideration shall be given to burying the line.

Design Criteria for Overhead Pole Lines at the INEEL Site The environmental
conditions to be considered in the design of overhead transmission,
distribution, and communication lines are as follows:

Loading District Heavy
Extreme Wind Loading 16psf
Ice Loading 0.50 in.
Design Low Temperature -50EF
Design High Temperature 100EF

High Voltage Termination on Pole Lines
(a) Cutouts shall be 15 kV loadbreak.

(b) Termination of 5 kV to 25 kV rated lines shall use termination kits which
meet IEEE 48 Class I standards.
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1630-4. UNDERGROUND AND EMBEDDED DUCTS AND CONDUIT

1630-5.

4.1

4.2

4.3

44

4.5

In congested areas, where required for safety or conformance with facility
practice, power distribution circuits shall be placed underground.
Underground cables and ducts shall be suitably identified. All circuits for
power, telephone, alarms, etc., to be placed underground in areas outside of
buildings in plant areas shall be run in conduit in concrete encasements (Duct
Bank). In general, the minimum size conduit shall be 2 in., with the exception
of simple runs of conduit to dedicated equipment. These shall be sized for the
applications, with a 3/4 in. minimum. All concrete used to encase
underground electrical duct banks shall be colored red. See the appropriate
drawing listed in Appendix D for further details.

Underground runs for power, telephone, alarms, etc., outside of plant areas,
for temporary installations, or for areas where future excavation will be
minimal, may be direct burial cable or moisture-proof cable installed in RGS

‘conduit. At the INTEC buried RGS shall be either cathodically protected or be

PVC coated RGS. All conduit bends over 30 degrees shall be rigid steel
conduit. Splices in direct-burial cable shall be made with splice kits that
provide an approved waterproof splice.

Underground installations shall be installed and buried to depths specified in
NEC and shall have a locator ribbon installed. See Section 0200 2.6 for
locator ribbon requirements. Cable route marking signs showing the depth of
burial shall be installed at 300 ft intervals or within sight distance along the
route. Non-marking of cable routes may be allowed if directed in the project
Design Criteria under the following special conditions:

(a) security

(b) sensitive control for reactors

(c) where marked routes are inappropriate for similar reasons.

All spare ducts and conduits shall contain a pull rope to facilitate future
pulling.

Underground duct or utility corridor that penetrate security barriers shall
provide the same resistance as the barrier. This provision applies when the
free area within the duct run or corridor is more than 96 square inches in area
and over six inches in smallest dimension.

MANHOLES

51

The AE shall use standard telephone and electrical manholes shown on
drawings listed in Appendix D. Cables shall be racked. Racks, ladders, and
other exposed conducting material shall be bonded together and grounded.
Ladders shall be permanently affixed (not portable) and so installed that
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contact with cables or cable supports is not necessary in use. Cables of
different voltage classes shall be separated to the maximum extent.
Communication cables shall not be located in manholes with power cables
unless required by existing conditions, separated by a physical barrier witha
dielectric strength equal to the highest voltage in the manhole, and permitted
by the design criteria. Communication cables associated with the power
cables, such as SCADA shall be allowed. Pulling eyes shall be installed in
each manhole.

1630-6. TRANSFORMER INSTALLATIONS

6.1 All transformers shall be installed per the requirements of FM Loss Prevention
Data Sheet 5-4 and the NEC.

6.2  All ground level oil filled transformers, switches, or electrical equipment
containing more than 50 gal of electrical insulating oil shall have containment
installed to minimize spill remediation. The containment shall be concrete or
other evaluated material meeting NEC requirements.

1630-7. SWITCHYARDS, TRANSFORMER YARDS, SUBSTATIONS

7.1  See Section 0200-3 Outdoor Substations.
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1639-1. CODES AND STANDARDS

1639-2.

1639-3. .

1639-4.

1.1

Applicable Codes and Standards
¢ AES 0100-1, Codes and Standards

C  AES1600-1.1, Applicable Codes and Standards

1.2 Referenced Codes and Standards

C  ANSI/IEEE 80, Safety in AC Substation Grounding

C  ANSVIEEE 142, Grounding of Industrial and Commercial Power Systems

GENERAL

2.1

Grounding systems shall comply with the NEC and IEEE 142 A separate ground conductor
shall be used for each circuit. Raceway systems shall not be used as ground path. Ground
characteristics at the INEL are such that supplemental cable for ground grid or loops and
attachment to well casings is required to satisfactorily reduce ground resistance.

2.2 All underground metallic piping, all properly grounded building structural steel and rebar,

all driven ground rods or ground wells, duct bank grounds, feeder grounds, and all metallic
conduit and ground loop cables shall be tied into the building grounding electrode system in
accordance with section 250 of the NEC. The building grounding electrode system (bus)
shall be located in the service equipment or adjacent to the service equipment. Grounding
electrode conductors, ground rings, and downcomers shall not be less than No. 2 AWG
copper or equivalent in conductivity. Interconnecting conductors shall not be less than
No. 6 AWG copper or equivalent in conductivity. All underground splices and taps in bare
conductors shall be by means of exothermic welded connections or nonreversible
compression connections listed for theuse.

SUBSTATION AND SWITCHING STATION GROUNDING

3.1 Substation and switching station grounding shall comply with [EEE 80.
FENCE GROUNDING
4.1

Permanent fence grounding shall comply with the NESC. All permanent metallic fences
crossed by overhead power lines shall be grounded to the plant grounding system at every
third post for a distance of 100 ft from the crossing and at the posts on both ends of all gates
by use of suitable grounding jumpers. All gates shall be made continuous with the adjacent
fence by the use of a direct buried copper conductor whether they are crossed by power lines
or not. Gate posts shall be bonded to gates with a flexible copper conductor. 138 kV
substation fences shall not be grounded to area grounding systems but shall be grounded to
a separate grounding system which shall be provided for the substation grounding
requirements. See the appropriate drawing listed in Appendix D for more detailed
requirements.
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1639-5. [ISOLATED GROUND SYSTEMS i |

5.1 Genera] Isolated ground system may be required to meet special instrumentation or other |
equipment needs. Such ground systems shall be clearly identified, protected against improper |
usage, and installed in accordance with the NEC. '
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1640-1. CODES AND STANDARDS

1640-2.

1.1

1.2

li sa d

(  AES0100-1, Codes and Standards

C  AES1600-1.1, Applicable Codes and Standards

Referenced Codes and Standards

¢ AESO0112, Energy Conservation .

SERVICE AND DISTRIBUTION EQUIPMENT

2.1

2.2

2.3

2.4

2.5

2.6

Main Service General purpose disconnects shall not be permitted.
Metering See Section 0112 for service and distribution métering requirements.

200 amp loadbreak elbows or 600 amp deadbreak connectors shall be used for medium
voltage applications. Equipment using these devices shall be provided with parking stands
to accommodate standoff bushings for parking elbows or 600 amp deadbreak connectors.

Where loadbreak elbows or switches are located in vaults, provisions shall be made for
operation of these devices from ground level. In the case of a vault, if there is a stairway type
emergency exit with crash hardware, emergency lighting, and a 15 ft clear area to the exit,
in front of any device that is to be operated with a 8 ft hot stick then these devices may be

operated within the vault. The stairway shall be protected from exposure to fire. Non-
loadbreak elbows shall not be used in manholes.

panelboard { Circuit Breal

(a) Low voltage panelboards for lighting and power distribution should be of the dead
front type in NEMA 1 general purpose enclosures, or in higher NEMA-rated enclosures
as required for the conditions to be encountered. .

(b) Branch circuit breakers will be of the bolt-on or plug-on, thermal magnetic, molded
case, overload and short circuit type, with a minimum trip rating of 20 amp. The use
of molded case circuit breakers in panelboards should be limited to no greater than the
1200 amp trip-rating size. Circuit breakers shall be full space per pole minimum.
Multi-pole circuit breakers shall be common trip.

(c) Vertically mounted circuit breakers or switches shall, in general, have the load
terminals at the bottom of the device and shall be closed when the handle is in the up
position,

Where receptacles are located more than 50 ft from the paneltioard, it is preferable to use

receptacles with built-in GFCIs. Where it is possible that ground fault current, considering
the cord-device combination to be connected to the circuit, will approach 4 milliamperes,
such as circuits supplying cord connected underwater lighting, isolation transformers shall
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2.7

2.8

2.9

be used. Such transformers shall have ungrounded secondaries, and the secondary to ground
impedance shall exceed 10 x 10° ohm:s after installation and connection of the branch circuit
wiring and receptacles. The most common are kitchen areas, restrooms and showers,
laboratory areas, and other areas where installations of sinks, plurnbing, laboratoxy benches,
workbenches, and so forth, provide exposed electrical ground points and surfaces; and

particularly in basement areas and wherever moist or wet conditions exist within buildings
or in adjacent outside areas.

Motor Control Centers

(@) Motor Control Center control power schemes shall be fused, 120 V maximum,
grounded systems. Control transformers shall be sized for 125% of the design
connected load. Motor control centers should be NEMA Class II, Type C. Bus shall
be barriered from wireway, conduit, and utilization spaces. Withstand rating of the bus
shall be the greater of 42,000 amps symmetrical or as calculated. All bus material shall

be tinned or silver-plated copper or aluminum for phase buss. Ground bus shall be
copper only.

(b) The Design Criteria may require that ground fault circuit breakers, if available, be used
in lieu of the thermomagnetic type. Breakers shall be rated greater than 20,000 amps
symmetrical or as calculated.

(c) Motor Circuit Protectors (MCP)s may be used where they are a part of a UL approved
assembly.

(d) Deep-Well Pumps should be evaluated for time delay relays to be included in their
starting equipment.

Harmonics

(@) New electrical panels and services installed in new or existing facilities shall be
designed to accommodate the load caused from harmonic currents. Harmonic currents
can be generated from office equipment, lighting ballasts, variable frequency drives,
motor speed controllers, Uniterruptible Power Systems (UF'Ss), and other electronic of
frequency modifying equipment. The harmonic currents generated cause heating of the
neutral bus or service conductor. Over-sizing of the neutral conductor and panel bus
to 200% shall be evaluated. Increasing the size of a transformer shall be evaluated
based on the harmonic contribution of equipment in the facility.

(b) Filtered, isolated, and high K factor transformer shall be evaluated for use to reduce
harmonics currents in the power distribution system. Selection of low harmonic

producing equipment shall be evaluated to minimize the effect to the power distribution
system.

Surge Suppression The use of a transient voltage surge suppressor system on main and

distribution power equipment shall be evaluated for facilities or power systems serving
electronic loads.
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1641-1.

1641-2.

CODEs AND STANDARDS
1.1 icabl and

¢ AES 0100-1, Codes and Standards

(  AES1600-1.1, Applicable Codes and Standards
1.2 Referenced Codes and Standards

{  ANSI/IEEE 383, Type Test of Class 1E Electrical Cables, Field Splices, and
Connections for Nuclear Power Generating Stations

(  ANSUIEEE 576, Recommended Practice for Installation, Termination, and Testing of
Insulated Power Cable as Used in the Petroleum and Chemical Industry

WIRING METHODS AND MATERIALS
2.1 Wiring Methods
(a) The following methods for wiring are not permitted:

"Open Wiring on Insulators" (NEC Article 320)

"Concealed Knob-and-Tube Wiring" (NEC Article 324)
"Nonmetallic-Sheathed Cable-Types NM and NMC" (NEC Article 336)
"Service-Entrance Cable-Types SE and USE" (NEC Article 338)
"Underground Feeder and Branch--Circuit Cable-Type UF" (NEC Article 339)
“Edison Circuits” or “Multiwire Branch Circuits” (NEC 210-4)

(b)  The neutral conductor for electric discharge lighting and for data processing and other

similar equipment shall be sized in accordance with the NEC. Calculations should
include harmonic current.

2.2 Wiring Materials

(@) Conductors for interior electrical systems shall be copper. _

(b) Conductors for power and lighting branch circuits shall be No. 12 AWG, minimum,
except flexible cords and flexible cable which shall be No. 16 AWG, minimum.

(c) Conductors for control circuits should be No. 14 AWG, minimum, except that crane
and elevator circuits, remote-control circuits, signalling circuits, power limited circuits,
fire protection signalling systems, instrumentation, and communication circuits may be
sized in accordance with NEC Articles 610, 620, 725, 760, and 800.

(d) Termination methods for unusual conductor constructions (such as unusual size, other
than concentric stranding, high flexibility) shall receive special consideration and shall
be specified in all documents relating to the conductors. '
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(e) Solid conductor wire shall not be terminated in crimp type terminations or devices.

() Medium and High voltage (>1000 V) conductors, other than base aerial lines, shall be
prominently marked to indicate their phase, voltage, and a unique identity designating
the other end of that particular conductor.

2.3 Color Coding and Marking of Wire and Cable All wire and cable shall be marked
except aerial bare or covered single conductors. Cables shall be marked with a circuit or
cable number. All single conductor wire and conductors of cables shall be marked with a
wire number and circuit number. Where a definite color coding is used, wire number marking
shall not be required except where two or more circuits are in one cable, in which case each
wire shall be marked with a circuit number. ‘

For branch circuits and all interior supply side circuits, the color code shall be as follows:
(@) For 240/120 V System: (Single Phase)

Hot—Black

Hot--Red
Neutral--White
Ground--Green or bare

(b) For 480/277 V System: (3 Phase)

-Phase A--Yellow
Phase B--Orange
Phase C—-Brown
Neutral-Gray
Ground--Green or bare

(c) For 208/120 V System: (3 Phase)

Phase A—Black

Phase B--Red

Phase C--Blue
Neutral--White
Ground--Green or bare

(d) For 208 V System: (Single Phase)

Phase A--Red

Phase B—Blue
Neutral--White
Ground--Green or bare

2.4 Wire and cable markers shall be located at origin and destination. All wire and cable shall

be marked with a cable or circuit label that will identify the origin and destination of that wire
or cable.
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2.5

2.6

2.7

2.8

2.9

Wire markers shall be within 3 in. of a termination or splice. Cable markers shall be within
3 in. of the spread, cable end, penetration, or box exit.

No cable numbering shall be required in small rooms, buildings, vaults, etc., where the
panelboards and loads are in general view, and the function of the cable is obvious.
However, wire numbers may still be required. Raceways containing a single cable shall not

require the contained cable to be marked if the raceway marking designates the cable. Wire
numbers may still be required.

For all conductor sizes, green, gray, or white colors are reserved exclusively for grounding
and grounded conductors, except as noted in this section. These: colors shall not be used in
any way to identify an ungrounded conductor. Green shall only be used to identify a
grounding conductor. Gray or white, as required by the appropriate color code, shall be used
only for the grounded or neutral conductor identification. Painting, taping, or other alteration
of the color of green, white, or gray colored conductors is prohibited.

Multiconductor cables used for low-voltage circuits as definéd in NEC Article 725 will not

be restricted in the use of green, gray, or white color-coded insulated conductors whether
these colors are used as the main color, in pairs, or as tracers.

Installation

(a) Multiconductor cable shall be UL labeled and shall meet the flame test requirements
of IEEE 383. These requirements shall also apply to communication centers,
operational control centers, computer/data processing rooms, and similar installations.

(b) Bare energized electrical conductors in interior systems shall be barriered or guarded
to prevent contact by personnel or conducting objects being carried or used by

personnel. Conduit shall not be used as a grounding conductor for equipment or
receptacles.

(c) Installation instructions in the specifications shall require that the installation of any
cables requiring mechanical assistance be performed in accordance with ANSI/IEEE
standard 576, IEEE recommended practice for installation, termination, and testing of
insulated power cables as used in the petroleum and chemical industry. Use of a
dynamometer may be recommended. ANSIIEEE Standard 576 shall be used in
designing cable layouts to avoid installation problems.
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1642-1. CODES AND STANDARDS

1.1

Applicable Codes and Standards

o AES 0100-1, Codes and Standards
* AES 1600, Electrical Design

1642-2. RACEWAYS

2.1

Selection and installation of raceways elbows, couplings, and other fittings
shall comply with the project Design Criteria and, the following restrictions:

(a) EMT shall be used in lieu of rigid metal conduit or IMC, except where the
conduit would be subject to severe physical damage, such as below
8 ft 0 in. elevation in areas where forklifts or other vehicles operate, or
corrosion damage, or where it is embedded in concrete or buried. Neither

aluminum conduit nor EMT shall be embedded in concrete or buried in
earth.

(b) Polyvinyl chloride (PVC) shall be used where practical except above
grade. PVC conduit, fittings, exposed jacketing or tapes may not be used
within 6 in. of high temperature stainless steel piping.

(¢) Conduits embedded in structural concrete (walls and floors) should be
avoided. When it is necessary to embed conduits in concrete the following
guidelines should be followed:

) Piace conduits in the middle third of slabs or walls except where
reinforcement proh1b1ts it.

¢ Conduit should not exceed one-third slab thickness in O.D.

e Conduit should not be spaced closer than three diameters except at
cabinet locations

¢ Conduit should be installed so that no curved portion of bends extends
above the finished slab.

e Embedded raceways should have 12 in. minimum clearance from fire
box floors and similar heat sources and should not be directly under
the fire box.

e Coordinate conduit sizes and locations with the structural designer.

(d) The wiring method known as "Nonmetallic Extensions" (NEC
Article 342), "Surface Raceways" (NEC Article 352), and "Multi-outlet
Assembly" (NEC Article 353) shall not be wall or partition mounted at
elevations less than 4 ft above floor level unless protected from contact by

moving furniture, benches, etc. by running boards or the building finish.
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(e) Electrical raceways shall not be routed parallel to pipes whose temperature
at the extension surface will normally exceed 30° C, unless the spacing
between the pipes and raceways exceeds 6 in. Coordinate raceway
locations with mechanical designer when using joint spaces for runs.

(f) Dual power source circuits for vital equipment shall be separately routed,
or installed in metal enclosed raceways separated by 2 in. or more, so that
a common single failure would not be likely to cause damage to the
separate circuits. Where it is not possible to route circuits in enclosed
raceways, they may be routed in separate open raceways, provided the
raceways are separated by 2 ft minimum.

(g) Separate dedicated raceways shall be provided for each of the following:
Ciriticality Alarm, Evacuation Alarm Control, Evacuation Alarm Power,
Security Alarm Control, Security Alarm Power, Emergency Power, Plant
Protection Systems, commercial Telephone, and any other electrical
systems as specified by the NEC. Circuits carrying current at frequencies
other than 60 Hz shall be considered for installation in separate dedicated
raceways.

(h) Where cable or raceway systems penetrate firewalls, floors, or ceilings,
fire stops of a fire resistant rating equivalent of the rating of the wall shall
be installed. Fire stop material in contact with cable shall have been tested
by a recognized testing agency to determine its effect on cable jacketing
and ampacity. Conduits larger than 4 in. in size passing vertically through
a fire barrier shall also contain interjor fire stops. Such stops shall not
cause cable temperature increase above the rated temperature of the cable.

1642-3. TRAY INSTALLATIONS

KN |

Where stacking of cable trays is necessary, it is recommended that the trays

‘have 24 in. minimum clearance. The trays should be stacked in the following

order:

(a) Top Tray Power cable.

(b) Second Tray Control cable (120 V and higher) and any DC other than
power cable. (May be combined with power cable, provided NEC
requirements are met.)

(¢) Third Tray Instrument cable (may be combined with power limited
circuits or power control circuits, provided appropriate NEC requirements
are met).

(d) Bottom Tray Power-Limited Circuits; Remote Control, Signaling and
Power-Limited Circuits as defined by NEC Article 725, Section C; also
power-limited circuits complying with NEC Article 760 or 800. While not
desirable, these circuits may be run with non-power-limited circuits.
However, they then lose their power-limited status and may not at any
point in their run be considered as such.
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3.2 Cable trays that penetrate security barriers shall provide the same degree of -
penetration resistance as required by the barrier. This provision applies when
the opening at the barrier is more than 96 inches in area and over 6 inches in
smallest dimension and located less than:

o eighteen feet above uncontrolled ground, roofs, or ledges.

¢ fourteen feet diagonally or directly opposite window, fire escapes, roofs, or
other openings in uncontrolled buildings.

* six feet from uncontrolled openings in the same barrier.
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1645-1. CODES AND STANDARDS

1645-2.

1.1

i ab'l ode tanda
¢  AES0100-1, Codes and Standards

(  AES1600-1.1, Applicable Codes and Standards

RECEPTACLES

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Receptacles shall comply with specification grade or better.

Receptacles for supplying 480 V power shall be of the three-wire, four-pole, female type,
such as Crouse-Hinds Type ARE or approved equal. Mating plugs shall be three-wire, four
pole, male type, such as Crouse-Hinds Type APJ, or approved equal. Each 480 V receptacle

shall be readily accessible and shall be provided thh a cdlisconnect switch or other
disconnecting means.

All receptacles for 480 V supply shall be connected for uniform phase rotation (Pin 1
Phases A, Pin 2 Phases B, Pin 3 Phases C).

Receptacles for supplying 240 V three-phase power to special bortable apparatus shall be
3-pole, 4-wire grounding, female type, with NEMA 15R configuration. Mating plugs for

such receptacles shall be matchmg, 3-pole, 4-wire grounding, male type, with NEMA 15P
configuration.

Receptacles for supplying 240 V single-phase power to special portable apparatus shall be
2-pole, 3-wire female type with NEMA 6R configuration. Mating plugs shall be 2-pole,
3-wire male type with NEMA 6P configuration.

In general, it is not intended that 240 V, single or three-phase receptacles be installed at any
location except as specifically required, justified, and approved in the project design criteria.
Power for supplying 240 V receptacles may come from 120/240 V, three-wire lighting or
receptacle circuits, and should be less than 30-amp rated circuits.

Special purpose receptacles or receptacles for any other voltage, frequency (other than
60 Hz), or phase arrangement shall be provided for that purpose, specific voltage, frequency,
or phase arrangement so that plugs assigned to other purposes, voltages, frequencies, or
phase arrangements cannot be inserted. Such special receptacle configurations shall be as
provided in the project design criteria.

Outdoor receptacles required by the design criteria for sole use of vehicle cold weather
heating shall be kept to the minimum required for the vehicles essential to the facility
operation. Such receptacle circuits shall be 120 Vac, single-phase, 20 amp, and shall have
ground fault protection. They shall also be thermostatically controlled to energize only at
25EF or lower with the exception of those for electric vehicles. These shall pot be
thermostatically controlled. The receptacles shall be 20 amp grounding type. Each rack of
six such receptacles shall be provided with a readily available disconnect switch.
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2.9  Inaddition to NEC requirements all new office buildings or office spaces shall be provided
with a 20A duplex for each 100 square feet or fraction thereof.

2.10 In-Cell Welding Outlets Welding outlets in processing cells shall be designed to include
electrical outlets inside the cell for power tools and welding leads to accommodate
maintenance activities. Outlets shall be provided with splash-proof covers to allow
washdown of cell areas without damage to the electrical connection. Special requirements

will be identified in the project Design Criteria. For remote applications suitable connectors
shall be used.
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1646-1.

1646-2.

CODES AND STANDARDS

1.1 Applicable Codes and Standards
e AES 0100-1, Codes and Standards

ELECTRICAL COMPONENT MARKING

2.1 All electric equipment and receptacles shall be identified. They shall have their -
source of power and voltage legibly identified by means of labels permanently affixed |

to the equipment. Additional label information will be supplizd in the project Design
Criteria.

22 Raceways, Boxes, and Receptacles Raceways, boxes, and receptacles to be marked
are those containing circuits operating in excess of 120 V to ground or in excess of
240 V line-to-line, on grounded or ungrounded systems.

(a) Marking of exposed raceways, boxes, and receptacles shall be located at origin
and destination, at accessible boxes and fittings with removable covers, at least
once in each room, compartment or vault, within 2-ft of wall, floor, or ceiling
penetrations, and every 20-ft. Judicious selection of marking locations may
satisfy several of the above requirements simultancously.

(b) In small buildings, rooms, etc., where very few exposed raceways exist and the
function, origination, and destination of the raceway is obvious, no marking shall
be required except a voltage marking at accessible junction or splice boxes with
removable covers.

(¢) Voltage marking shall not be required in administration areas such as offices,
reception rooms, etc., where the circuits operate at 120 volts or less to ground.

(d) Raceways entering switch boxes shall be marked within 2-ft of the box. Where
the raceway is not exposed, the box cover shall be marked in lieu of the raceway.

(e) Marking (non-engraved) shall be permanent black identification on an orange

background, with length as indicated below, encircling a majority of the visible
part of the raceway.

(f) Identification letter/number and label size shall comply with the following:
(nearest size is acceptable)

Conduit Trade Sizc or Largest Band Legend
Dimension, Except Length of Other Length Letter/Number
Raceway (in.) (in.) Size (in.)
Yatol Y% 8 e
1%to2 8 %
2%to6 12 1%
8t 10 24 2%
over 10 32 3%

(g) Labels and lettering shall be in the most visible and prominent position.
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23

24

25

2.6

27

2.8

(h) Identification shall include conduit numbers (where designated), cable or circuit
number on an orange background band, such as "480 VOLTS F4-67," or "120
VOLTS LP-6-15."

(i) Spare raceways should also be marked. Spare raceways should be marked only
with a raceway number such as "R-50" or "C-109." Where such raceways are not
exposed, the marking should consist of etched or stamped numbers on accessible
plugs or caps or on metal tags attached to the stubs, caps, or plugs.

Service Disconnects All service disconnects shall be identified on the outside covers
with the words, "Service Disconnect” in orange letters sufficiently large to be readily
visible.

Hazard Marking Raceways, fittings, and boxes containing circuits of 10 kV or
higher potential shall, at all access points, have yellow painted covers with
"CAUTION kV" painted thereon in black. (Add kV potential in blank spaces).
accessible wireways, busways, and cablebus shall be so identified every 10 ft. Trays
shall be so identified every 15 ft. Interior open wiring systems, where used, including
metal-sheathed and metal clad cable, shall be similarly marked with yellow tags at
least 7 sq. in. in area, with black printing. Tags shall be attached with plastic ties.
Tags shall be placed in the same positions for conduit marking.

Certain types of switchboard metering and relaying instruments with provision for
inplace testing by means of a test adaptor can cause a high voltage arc if the current
transformer secondary connections are not properly shorted. Such devices should be
permanently marked to indicate the hazard. Marking may consist of tags as described
in the preceeding paragraph, or they may be yellow labels, yellow painted exterior
handles, or a yellow band around the instrument case of the panel cut-out. For any
type of marking, the hazard, the precautions, or the applicable procedure should be
noted thereon.

Identification of PPS PPS equipment, parts, assemblies, and subassemblies,
including the wires, cables, conduit, etc., that are part of the PPS, shall be clearly and
uniformly identified. Parts or components installed as subassemblies in larger
identified assemblies do not require identification. For example:

(a) A conduit containing only PPS wiring requires identification of the conduit, but
not the wires contained in the conduit.

(b) An enclosure containing only PPS equipment requires identification of the
enclosure, but not the subassemblies contained in the enclosures.

Label Size and Color Color identification for all PPS shall be white letters (PPS) on
a deep purple background.

Label size, lettering, and application shall be in accordance with the above
supplemented as follows:

(a) For parts (assemblies or subassemblies) the label shall be 2 x 4 in. minimum
(standard size) with lettering proportioned to size.

(b) Where assemblies or subassemblies are too small for the standard size label, the

minimum size allowed will be lettering legible at a distance of 3 ft from the
assembly or subassembly.
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2.9 - Label location shall be in the most legible position. Wire and cable markers shall be
wrap-around type and be affixed per Wiring Methods and Materials Section.
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1655-1. CODES AND STANDARDS

1655-2.

1655-3.

1.1

e es and ndar
¢ AES 0100-1, Codes and Standards.
C  AES 1600-1.1, Applicable Codes and Standards

C  IES Lighting Handbook

INTERIOR LIGHTING

2.1

2.2

2.3

2.4

Light sources shall have a color rendering index of 65, minimum, except for warehouses,

large process areas and other large areas where close work is not performed on a routine
basis.

Fluorescent fixtures in general should be rapid start, bipin typé, with individually fused high
power factor Class P ballasts. Diffusers and lenses shall be manufactured of 100% virgin
acrylic. Intemnally illuminated exit signs shall be translucent green on opaque white. Acrylic
lenses should not be installed in a continuous path in high value areas such as reactor or
experiment control rooms, computer room, etc.

Higher voltage lighting systems and higher efficiency lamp systems shall be used where
practical. High pressure sodium lamps may be used for interior lighting where permitted by
the Design Criteria provided the color rendering index is at least 65 and the ceiling height is
10 feet or higher. Wall mounted HID must be mounted 12 ft or more above walking areas,

or diffused to reduce glare. High pressure sodium is desirable, if suitable for the area, due
to its high efficiency.

Lights installed in remote cells shall be designed to incorporate remote replacement/handling
features.

EXTERIOR LIGHTING -

3.1

3.2

3.3

Commercial Power Where discharge lighting loads are used, ballasts shall operate at 480
volts when 480Y/277 volt service is available and cost effective.

Backup Power Site or facilities requiring conﬁnuous lighting for safety or security reasons
shall have a standby or emergency power source as appropriate for such lighting.
Switching Selective manual/automatic swﬁching systems shall be used to turn off all

unnecessary lighting during inactive periods, consistent with safety and security require-
ments. ’
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1660-1.

1660-2.

1660-3.

1660-4.

CODES AND STANDARDS

1.1

b ' ndard

' AES1600-1, Codes and Standards

1.2 Referenced Codes and Standards

¢  DOE 0 420.1, Facility Safety

¢  DOE G 420.1X, Implementation Guide for Nonreactor Nuclear Safety Design Criteria
and Explosives Safety Criteria

C  ANSIIEEE 484, Recommended Practice for Design and Installation of Large Lead
Storage Batteries for Generating Stations and Substations

C  NFPA 101, Life Safety Code

C  NFPA 110, Emergency and Standby Power Systems

EMERGENCY POWER SYSTEMS

2.1

Emergency power systems shall comply with the NEC, NFPA 101, and NFPA 110.

UNINTERRUPTABLE POWER SUPPLY SYSTEMS

3.1

Uninterruptable Power Supply systems shall be provided when recuired by the project design
criteria. The AE shall consider and identify any additional essential systems needing
uninterruptable power for code requirements or for safe and proper functioning or shutdown,
as appropriate. Such power shall be supplied by maintenance free, gel cell battery units or
by vented high capacity wet cell batteries, giving due consideration to explosive, noxious,
toxic, or corrosive gases or vapors and exhausting schemes.

CATHODIC PROTECTION

4.1

Cathodic protection systems are currently in service at ICPP, TRA, and TAN. These systems
are impressed current systems with anodes distributed throughout the facility areas.
Locations for application of Cathodic Protection shall be described in the project Design
Criteria. Cathodic protection requirements for underground storage tank systems are located
in 40 CFR 280, "Technical St